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PREFACE

The need for information on the nation's scientific and engineering

"manpower resources hat, grown sharply in the last few years. Policy planners

and managers involved in developing and administering programs dealing with

such diverse subjects as research and development, national defense and se

curity, space, health, education, and economic growth have become increas-

ingly concerned about the availability of adequate and accurate information

on these human resources.

In 1957 a special advisory panel appointed by the National Science

Foundation and the President's Committee on Scientists and Engineers identi-

fied the requirements and formulated a program of scientific manpower data

to meet needs. The findings, issued by NSF in the report A Program for Na-

tional Information on Scientific and Technical Personnel (NSF 58-28), be-

came the basis for many of the data collection and study programs subsequent-

ly sponsored by NSF. One of the projects recommended in this report as high-

ly urgent was "a special direct survey of a large sample of the p6rsons re-

corded in the 1960 Census enumeration as college graduates or as persons cur

rently or last employed in scientific and technical positions, whether col-

lege graduates or not, to determine relationships between training and sub-

sequent occupations."

Planning of this project, known as the Postcensal Survey of Profes-

sional and Technical, Manpower, was initiated'by NSF in 1960 and by data col-

lection in 1962, when records from the decennial Census became available. 'Jr

addition to the present report, two other reports have been prepared. The

first study, America's Scientists and Engineers: Em lo'ment Conditionst_1960

and 1962, is being published by the National Science Foundation. The other

report, The United States College-Educated Population' 1960 by Mildred A.

Schwartz, was published by the National Opit-Con Research Center. Additional

special reports over the next few years are also expected.

Because this report extends the work reported in the study to be pub-

lished by NSF, it is appropriate to indicate here that the first study
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--described the sample of 1960 scientists and engineers

by age, sex, and education and'considered occupational

group differences in citizenship, marital status, region

of residence, and intergenerational occupational mobility

in terms of these compositional factors;

--analyzed occupation group differences in 1960 by class

of worker status, length of employment with the 1960 or-

ganization, and industrial classification;

--documented occupational differences in extent of re-

cruitment to the 1960 occupation group from other occupa.-

tion groups and strata as indicated by occupational'af-

filiations at age twenty-four;

--determined how many 1960 scientists and engineers were

participating in the experienced civilian labor force in

1962, compositional differences in rates of withdrawal

over the approximately two-year period, and occupational

affiliations of workers changing occupations;

-described the class of worker differences, industrial

settings for major employment, years with the 1962 em-

ployer, hours worked weekly, etc.;

- -analyzed the two most time-consuming work activities in

the major employment of scientists and engineers and the

compositional differences in these major work roles; also

described the-entire range, of work activities encompassed

by scientific and engineering employment;

- -considered occupation group, education, sex, and age as

factors determining the median salary rates of scientists

and engineers in their major 1962 employment and described

the additional sources of professional income contributing

to their 1961 earnings.
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CHAPTER 1

INTRODUCT ION



This research concerns the education and training of America s

scientific and engineering manpower.

Despite their critical importance to the well-being of the nation,

there are many gaps in the present state of knowledge about engineers,

scientists, other professional workers, and the extent to which college

trained personnel are employed in scientific and technical occupations.

To meet the need for additional information, the Advisory Panel to the

National Science Foundation and the President's Committee on Scientists

and Engineers recommended "a special direct survey of a large sample of

persons recorded in the 1960 Census enumeration as college graduates or

as persons currently or last employed in scientific and technical posi-

tions, whether college graduates or not, to determine relationships

between training and subsequent occupation" .(A Program for National In-

formation on Scientific and Technical Personnel, 1958).

Seeking to implement this recommendation, the National Science

Foundation requested that the National Opinion Research Center prepare

a planning statement 1 on a series of post-enumeration studies cf scien-

tific and professional workers and college graduates, The planning

statement provided the basis. for implementing the recommendation of the

Advisory Panel and resulted. in the Postcensal Survey of Scientific and

Technical Manpower,

The Sample

Sample selection, data collection, data processing, and the tab-

ulating of data presented in this report were undertaken by the Bureau

of the Census.2 The Survey employed as its basic reference point the

1
The statement was prepared by James A. Davis and Peter. H. Rossi.

2A detailed description of these procedures is given in "The Post-
censal Study-Data Collection, Processing and Tabulating," by Stanley Greene
and David L. Kaplan,'in Proceedings of the Social Statistics Section (Wash-
ington, D. C.: American Statistical Association, 1963), pp. 154-63 (re-
produced as Appendix 2 of this report).

3



1960 Census of Population, which classified one-fourth of the population

by a number of key characteristics including occupation and education

Workers were classified occupationally by the Bureau of the Census

the basis of responses given to the questior, "What kind of work was he

doing?" This information was provided by the member of the household

completing the Household Questionnaire for the 1960 Census of Population

and Housing. These data were stored in the Census 25 per cent sample

file, which, in turn, comprised the source for the sampling frame usd

for this survey.

Using the Decennial Census as the frame, samples ranging in size

from 1,000 to 4,000 persons per occupati n were drawn from some forty

scientific, technical, and professional occupations classified as "Pro

fessional, Technical and Kindred" under the three digit occupational

code employed by the Bureau of the Census. Occupations were sampled in

sufficient number to assure the minimum of 1,000 cases per occupational

title for the initial mail-out questionnaires.

For example, the original number of cases of mining engineers was

set at 1,000 cases. Because the basic universe for the 1960 experienced

civilian'labor force was not yet known, but had to be estimated at the

time the sample was to be drawn for this survey, a liberal sample ratio

of mining engineers was set to assure that a sufficient number of sampling

cases would be selected from the Census 25 per cent sample file. The

sampling fraction was set at one-half and yielded a sample count of 1,.26.

cases, Then the sub-sampling ratio was set at 0.65531, resulting in a

final sample selection of 1,000 mining engineers,

The major classes of persons comprising the universe of this

survey are in the professional and technical occupations; this report

covers only those professional persons in the scientific and engineering

occupations. The largest class of persons in the universe was comprised

of persons who were reported as being in the experienced civilian labor

force in some forty specified professional and technical occupations in

1960 (see Appendix 2). In addition to these professional and technical
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workers, the survey included a sample of persons who had completed at least

four years or more of college, This -college sample was subdivided into

seven groups, of which three were.in the labor reserve in 1960. They were

as follows: females, aged twenty to fifty -four years, with experience in

one of the selected professional or technical occupations; otnerS with

experience in one of these target occupations; all othcyr persons in the

labor reserve, Also, persons in the experienced civilian labor force in

:all occupations other than those selected for special study in this survey

(three groups), and a sample df the remaining noninsticutional civilian

population twenty years old and over,

Field work was conducted in the,spring. summer, and fall of 1962,

and self-administered questionnaires were mailad to 71,300 persons selected

for study. The,mailing operations resulted in a. response rate of 22 2 per

cent, representing 51,505 completed questionnaires. The detailed listing

. of occupations and other segments- of the study population is showy, in

Appendix 2, as are the sample size and response rate for each occupation

and component of the universe,

The Questionnaire

Each respondent. was asked to complete an eight-page self- adminis-

tered questionnaire (reproduced in Appendix 1). Minor variations were

necessary to adapt the.basic questionnaire--first, to those persons who

were classified as "technicians" in 1960, and second, to those college

trained persons who were in the 1960 experienced civilian labor force but

not in the scientific, technical, or other professional occupations selected

for intensive study, and/or those persons reported by the 1960 household

informant to have completed four years of college but who were out .'f the

experienced civilian'labor force.

The final version of the questionnaire sent to the respondents

after pretesting conducted by the National Opinion. Research Center and

then by the Bureau of the Census consisted of four sections,
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Section I considered current (1962) employment and asked questions

about employment status, and if working, about the respondent's occupa-

tion, industry, type of employing organization, earnings, job activities,

work relationships, work attitudes, and the holding and nature of a seconi

job.

Section II dealt with employment status as of April, 1960 1.711.e.0

the Decennial Census was taken), and the respondent's first full-time jcb

upon reaching age twenty-four (an age when most persons have completed

their formal education).

Section III sought information about the education and training

of respondents, asking questions about colleges attended, field of study,

type of degree granted, and year work ended- Other tcpics covered 1:EXE

included sources of financing of post-high school training e.distinguish-

ing between undergraduate and graduate level support) and other types

training respondents might have received, such as apprenticeships, company

training programs, correspondence courses, military training applicable

to civilian occupations, and the like,

Section IV secured such background information as age, sex,

residence, father's occupation, marital status, ages and sex of children,

and membership in professional societies or associations.

Reports on the Postcensal Survey

This is the second of three reports in preparation at the National

Opinion Research Center on behalf of the National Scie,Ta Foundation.
3

These reports are based on a tabulation plan that was pr, pared at NORC

more than two years ago at the time the Survey entered the field Knowing

that a major source of occupational differentiation can be found ill the

age, sex, and educational composition of these occupations, the basic plan

called for preliminary tabulations from'the Census Bureau in terms of

these three statistical "controls."

3
The first report is Warkov (in press); the third, Schwartz (196.5').

A
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Furthermore, the first report was prepared with the purpose of

providing a broad overview of the employment conditions in 1960 and 1962

of that critical segment of the sample comprised of America's engineers

and scientists. This second report sketches certain aspects of the educa-

tion and training of these same scientists and engineers. As a result of

these considerations, the age, sex, and educational correlates of employ-

ment and training were prepared for five broad occupation groups. The

five occupation groups4 and the detailed occupations subsumed by each

grouping were as shown in the accompanying table (p. 8).

While the data analyzed in the first report were all collected in

1962, they conveyed a time perspective in that the story they told covered

two points in time: the first described the 1960 conditions of employment

of scientists and engineers in greater detail than was heretofore available

from the occupational and employment statistics routinely gathered by the

Bureau of the Census for the entire experienced civilian labor force; the

second described in even fuller detail the 1962 conditions of employment

and job activities of persons classified as engineers and scientists by

the Bureau of the Census in 1960.5

In general, these scientific and engineering occupation groups

showed systematic differences in the patterns of employment behavior of

4
The occupation groups include the academic titles that are normally

associated with each occupational grouping. Thus professors and instructors
of engineering were included among the engineering occupation group.
Similarly, professors and instructors of biological sciences were subsumed
by the occupation group classification covering biological and agricul-
tural scientists. There was one title, however, that was excluded from
the biological scientists grouping, namely,professors and instructors of
medical sciences. The exclusion was arbitrary, and some readers may have
preterred to have them among the biological scientists occupation group
that is the subject of this report. Inspection of the special tabulations
indicated that the weighted universe estimate for professors. and instructors
of medical sciences came to 6,584 in number. This group was quite dissim-
ilar to other occupations covered in this report: fully 39 per cent
reported "other professional degree" to be their highest one in April, 1960,
Among the biological scientist occupation group covered in this report, only
per cent reported a professional degree as the highest academic degree

secured by 1960 (presumably, a medical degree).

5
The reader may wish to consult U. S. Bureau of the Census (1963a,

b, c; 1964).
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OCCUPATION GROUPS USED FOR TABULATIONS OF
1960 AND 1962 CHARACTERISTICS

Occupation Group
Census Occupation Titles in

Each Occupation Group

Engineers

Physical scientists

Biological and
agricultural
scientists

Mathematicians and
statisticians . . .

Social scientists

Professors and instructors, engineering
Civil engineers
Electrical engineers
Mechanical engineers-
Industrial engineers
Other engineers: aeronautical

chemical
metallurgical
mining
sales

NECa

Chemists
Professors and instructors of chemistry
Geologists and geophysicists
Professors and instructors, geology and

geophysicS

Physicists
Professors and instructors, physics
Professors and instructors, natural sciences

(NEC)

Miscellaneous natural scientists

Professors and instructors, biological sciences
Biological scientists
Professors and instructors, agricultural

sciences
Agricultural scientists

Professors and instructors, mathematics
Mathematicians
Professors and instructors statistics
Statisticians and actuaries

Professors and instructors, psychology
Psychologists
Professors and instructors, economics
Professors and instructors, social sciences (NEC)

Economists
Miscellaneous social scientists

a
Not elsewhere classified.
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their 1960 incumbents along the dimensions outlined above even when these

compositional factors of age, sex, and highest academic degree secured

were taken into account. Nevertheless, much occupational differentiation

could be explained in terms of these three compositional variables. Posi-

tion in the age structure and sex roles accounted for some of the differ-

entials in employment behavior reported in the first postcensal report;

but.by far the most important of the three factors was level of education

attained by these scientists and engineers. The recipient of the doctor-

ate among those classified by the Census Bureau in these broad occupation

groups in 1960, and the worker lacking the minimum of a four-year bacca-

laureate degree, simply lived in different worlds of work despite their

common occupational classification.

For this reason, it is important to learn how these persons pre-

pared for their occupational life and to identify some of the mechanisms

that separated out those who were without the four-year degree from

others who managed to complete their undergraduate requirements and went

on to secure graduate level degrees.

The chapter's of this report are as follows:

Chapter 2. Correlates of Educational Attainment. -- Describes certain
social and demographic characteristics of this sample of
engineers and scientists, and considers the effects of age,
sex, social and occupational origins in determining.educa-
tional attainment by 1960.

Chapter 3. Elementary and High School Characteristics.--Analyzes the
effects of attendance at parochial, private, and public
elementary and high schools on subsequently educational
attainment; also, types of school curricula and size of high
school graduating class are considered in the same light.

Chapter 4. Fields of Study.--Documents the field of study for the high-
est degree and for each degree held by scientists and engin-
eers in 1960 and 1962.

Chapter 5. Sources of Support.--Determines the various sources of support
employed by scientists and engineers in securing their formal
training at the undergraduate and graduate levels. Also, the
single most important source of support is evaluated in terms
of occupation group, age, sex, and educational status.
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Chapter 6. Qualifications for 1962 Employment.--Describes various channels
of training considered by scientists and engineers to contri-
bute importantly to their job qualifications; also considers
the subject of supplementary training taken in the various
nondegree programs of study or preparation.



CHAPTER 2

CORRELATES OF EDUCATIONAL ATTAINMENT



What were the social and demographic characteristics of America's

1960 scientists and engineers? Did they differ in educational attainment?

Did social and demographic factors make a difference in the educational

attainment of professional workers in critical occupations? These are

some of the questions considered in this chapter.

Engineers, physical scientists, biological scientists; social

scientists and mathematicians differed extensively in certain social and

demographic characteristics, A summary profile of these professional

workers (see Table 2.1) includes the following:

Sex.--The engineering occupation oup was almost totally male;

less than one out of one hundred engineers was female. Six per cent of

the physical scientists and 16 per cent of the biological scientists were

women. On the other hand, mathematicians and social scientists had con-

siderable female representation (26 per cent and 24 per cent respectively).

Age.--The five occupation groups also varied in terms of age com-

position: The most "youthful" group consisted of mathematicians, with

over four out of ten (41 per cent) younger than thirty-five years of age

in 1962; then physical scientists (36 per cent under thirty-five), bio-

logical scientists (31 per cent), engineers (30 per cent), and social

scientists (26 per cent). A different occupational rank order prevailed

in the extent to which workers were concentrated in the older age groups,

i.e., forty-five or older. While social scientists were most likely to

be over forty-four (fully 41 per cent were), the physical scientists rather

than the mathematicians were least likely to be among the older age groups

(some 28 per cent of the physical scientists were over forty-four). The

remaining three occupation groups--mathematicians, engineers, and biological

scientists - -fell in the middle; one out of three professional workers in

each of these 1960 occupation groups was forty-five or older in 1962.

Marital status.--Men and women had substantially different marital

profiles in 1962. Without exception, men were more frequently married

than their female counterparts while women more frequently reported sepa-

ration, divorce, and widowhood. This held true among each of the occupation

13
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groups considered in this report even when age group was taken into account.

Parenthetically, educational attainment (to be considered in detail be-

low) made little or no difference in the marital profiles of male scientists

and engineers, whereas level of education did make a difference jh the

marital status of ,:omer., the proportion married declining with each step

up the academic ladder.

origins.--If social origins are measured by father's occu-

pation when respondents were sixteen years of age, the data show that 14

per cent-of the engineers and from 18 to-20 per cent of the four scientific

occupation groups reported that their fathers were in occupations classi-

fied by the Bureau of the Census as "Professional, Technical and Kindred."
1

Having briefly described some of the major social and demographic

features of the occupational profile, we turn to the question of educa-

tional attainment and consider whether the five occupation groups under

review also differed in academic levels of attainment.

Educational Attainment of Scientists and Engineers

That advanced education is a prerequisite for entry to the occu-

pations classified as PT&K is well known. However, it is not known to

what extent the scientific and engineering occupations that are part of

the PT&K occupational category are differentiated on the basis of the

educational origins of their incumbents or to what extent varied educa-

tional pathways were followed to these 1960 occupations. In this section

we document the movement of engineers, physical scientists, life scientists,

mathematicians, and social scientists through the system of higher education,

and we specify some of the conditions that facilitated or impeded movement

to the next stage of.academic attainment.

1
The higher the scientists' and engineers' level of academic

attainment by 1960, the higher the proportion reporting, that their fathers
were in PT&K occupations. Furthermore, female scientists reported their
fathers were employed in PT&K occupations more frequently than did their
male counterparts (See Warkov [in press, Chap. 2]).
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How then did the five occupation groups compare on educational

attainment? If this is measured by the highest academic degree secured

by 1960 by these scientists and engineers, Table 2,2 shows that there

were extensive differences among them in the extent to which incumbents

of these occupational slots have (1) attended college; (2) taken the bac-

calaureate; (3) embarked upon graduate work (designated as "bachelor's

plus" in tables and text); (4) received the master's degree; and (5)

secured the doctorate.

A substantial minority (47 per cent) of the persons coded as engi-

neers by the Bureau of the Census had not received a bachelor's degree

by 1960, and over one out of ten (13 per cent) had not even attended

college. In contrast, two out of three persons classified as mathema

ticians or statisticians were at least bachelor's recipients, as wEre

three out of four physical scientists, four out of five biological scien-

tists, and seventeen out of twenty social scientists. As for the occu-

pational rank order in the extent to which the incumbents of these 1960

occupational slots had secured the doctorate, the Ph.D. in engineering

was rr.re, only one out of one hundred carrying these credentials in con

trasfE6 three out of ten sorta7tcientists. These five occupation groups

then differed extensively in their composition as represented by the edu-

cational attainment of their 1960 incumbents.

If these percentages are C'pmulated to indiA.te the proportion

attaining each academic level, the second panel of Table. 2.2 shows that

at least 96 per cent of the social scientists had some college attendance, .

as did 88 per cent of the engineers. At least 85 per cent of the former

held the bachelor's degree by 1960-only 53 per cent of the engineers did.

To contrast the extremes once again, three out of four social scientists

went beyond the bachelor's to attend graduate school; only one out of four

engineers reported any graduate level training, and so forth. Within each

group the next step in educational attainment as measured by the degree

secured by 1960 was accompanied by a decline in the proportion of the occu-

pation group that moved to that level. These findings appear to support
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the propositfon that the American system of higher education is a pipf.

line processing the student material so that progressively fewer

persons seek to move on o the next academic level,

TABLE 2,2

EDUCATIONAL ATTAINMENT (1960), BY OCCUPATION GROUP (1960)

(Percentage Distribution and Cumulative
Percentage Distribution)

Occupation
Group,

1960

-17
Per Cent' ;Cumulative Per Cent

Educational Attainment Weighted

. Engineers .

orl
CO 0

34 29 17 6 1

.0
Number0

I

- , of
1

act o o tti. Per a.
7-4 ;7.3 I

1-1 i 0
0 4 4 CL.,.MOUU

C.) t 0
1212.

88 53 25' 7 I i 862,664

Physical .

scientists. 7 18 23 21 16 16 -94 76 53. 31 16 4 131,6:54

67 51 1 .28 31-540

Biological
scientists. 6 12 16 16 23 28 94 82

Mathemati-
cians . 13 22 17 18 21 10 87 66

Social
scientists. 4 '11 9 13 33 31. 96

49 31 10 I 36,512

85 .77 64 31 o5,091

1,127,477

__27.030

1,154,507

N... . . . .

NA, highest degree attained . . . .

Total N . . ......... .

a
The Bureau of the Census weighted up, and expanded each occu-

pation sample to its 1960 universe representation in the exper1E-.nc.d
civilian labor force.
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Sex Differences in Educational Attainment

Substantial differences obtain in the extent to which women are

among the incumbents of these 1960 occupation groups. Examining differ-

ences in educational attainment by sex, Table 2.3 shows that among the

physical scientists, a slightly greater proportion of women stopped at

the bachelor's level in 1960 and twice as many men (16 per cent) as women

(8 per cent) held doctorates. In the biological science occupation group,

women were overrepresented at the lowPr levels (pre-bachelor's and bach-

elor's), but proportionately three times as many men as women held the

doctorate. Among mathematicians, the dividing point was represented by

the bachelor's degree: beyond this level, men outdistanced women while

women were more likely to have the bachelor's or to have stopped short

of this degree. No differences are discerned until the master's among

the social scientists: interestingly, proportionately more women than

men held this intermediate graduate degree in 1960, but 35 per cent of

the men held the doctorate in contrast to 19 per cent of the women.

The educational attainment of workers in these five occupations

is shown again in Table 2.3 in the form of cumulative percentages. It

is evident that sex differences in movement through the educational pipe-

line importantly influenced patterns of academic development among the

four scientific occupatia groups.

Initial occupational differences in types of career lines stood

out in even sharper relief when men and women were treated separately.

Age Group and Academic Attainment

Whether or not age composition shaped these differences in academic

attainment of 1960 scientists and engineers may be considered by inspecting

Table 2.4. Of course, these data provide an approximation subject to

distortion that only a longitudinal study of cohorts could circumvent.

This must be kept in mind when interpreting cross-sectional age-related

differences in education attainment of engineers and scientists at this
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one point in time (April, 1960). The table suggests that an upgrading

in educational-attainment occurred at certain levels but not at others,

and in certain age groups but not in others. Considering each occupation

group separately, we see the following:

Engineers.,- -For each of the three age groups twenty-five to

thirty-four, thirty-five to forty-four, and forty-five to fifty-four,

there was almost universal exposure to some college-level training. Even

so, more younger engineers attended college (94 per cent) than did the

older ones (82 per cent). There was a dramatic increase in the proportion

who were bachelor's recipients: two-thirds of the younger engineers in con-

trast with two - fifths of the older engineers were college graduates by April,

1960. In addition, relatively more younger men entered graduate school or

took the master's degree' rates of entry into graduate school were lower

among the engineers aged thirty-five to forty-four and even more so among

those aged forty-five to fifty-four_

Physical scientists.--Cumulative percentage distributions show that,,

like the engineers, physical scientists in every age group had almost uni

versal exposure to college and a slight age-related increase in college

exposure as well (96 per cent among the younger physical scientists as

compared with 88 per cent among the older ones). Like the engineers, an

increase in rates of college completion occurred if older physical scien-

tists, ages forty-five to fifty-four, are compared with others. On the

other hand, no differences appeared among the ph., cal scientists aged

twenty-five to thirty-four and thirty-five to for four, while there were

differentials in attainment among the ti,-;ineers in these two age grades.

Furthermore, rates of entry into graduate. school have maintained the same pattern,

physical scientists aged forty -five to fifty-four entering graduate school

by 1960 less frequently than their younger counterparts aged twenty -five

to thirty-four or thirty-five to forty-four. Like the engineers, however,

no age-related differences were discernible in the chances of holding the

master's or the doctorate by 1960,
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Mathematicians.--A different pattern occurred among mathematicians:

there were age differences in levels of educational attainment that were

similar to those found among engineers but unlike the pattern characterizing

the physical and biological scientists.

Specifically, the panel presenting cumulative percentage distributions

shows that the proportion of each age group who entered college, took the

bachelor's degree. and entered graduate school is directly related to age;

in each case, proportionately more mathematicians aged twenty-five to thirty

four reached these levels than those in the group aged forty-five to fifty

four', On the other hand, those aged twenty-five to thirty-lour have not

attained the doctorate as frequently as their older counterparts in this

occupation group despite their higher rates of completion farther down the

academic line. Again, the time factor explains this discrepancy.

In each of the four occupation groups reviewed to this point, a

different pattern of educational attainment was found when the age groups

were compared on their absolute levels of achievement.

Social scientists.--Table 2.4 shows that at every academic level

and in every age group, these professional workers had even higher rates of

academic attainment than the physical scientists. There were few important

age differences among the social scientists in levels of attainment: at

each degree level those in the group aged forty-five to fifty-four were

similar to their younger counterparts in the proportion who entered col-

lege, took the baccalaureate, or started graduate study.

Educational Attainment and Occupational Origins,

Continuing to focus on the problem of academic attainment of persons

in these five occupation groups, this section considers whether the first

full-time civilian job secured at age twenty-four was related to tht? level

. of education achieved by 1960.
2

While the selection of any one point in

2
See Warkov (in press, Chap. 5) for the discussion of occupational

origins of scientists and engineers.
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the working career is necessarily an arbitrary choice, this point in time

should eliminate the full time job that may have been incidental to the

student's long-term career -plans.

Further light is shed on conditions affecting educational advance-

ment if persons whose occupational affiliation at age twenty-Tour conforms

to their 1960 occupation group are compared with those workers who differ

in their occupational affiliations at these two points in time,.

The data are presented in the form of cumulative percentage dis-

tributions in Table 2.5, Examination of the cumulative percentage distri-

butions in each of the five occupation groups reveals the following

1. In every occupation, and at every level of educational
attainment, persons with jobs at age twenty-four in occu-
pations lbelow the PT&K stratum were less likely to hold,
the bachelor's, enter graduate school, take the Master's,
or hold the doctorate by 1960 than their counterparts
whose jobs were in their 1960 occupation or in other
PT&K occupations.

2. Comparisons between those holding jobs at age twenty-
four in the same occupation and those in other PT&K
occupations yielded a number of differences depending
on the occupation and the educational level. Among the
four scientific occupations, those holding jobs in other
PT&K occupations reported slightly higher rates of attain-
ment at every level save the doctorate. Among the engi-
neers, the reverse held true.

The finding that 1960 scientists and engineers whose full-time

jobs at age twenty-four were in occupations below the PT&K stratum had

attained lower academic levels than their counterparts with jobs within-

the PT&K stratum will require additional study. Persons holding such

jobs had farther to "travel" to attain their 1960 occupational position.

The handicap imposed by full-time civilian employment beloW the PT&K stratum

presumably was reflected in lower levels of attainment by 1960.

The second finding is problematical: On the face of it, there is.

little reason to expect that persons moving into their 1960 occupation

group from other PT&K occupations should show higher rates of attainment
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at every level (except the doctorate) than their counterparts in each of

the four scientific occupation groups who maintained their early occupa-

tional affiliation.

TABLE 2.5

EDUCATIONAL ATTAINMENT (1960), BY TYPE OF OCCUPATION GROUP AT
AGE TWENTY-FOUR AND OCCUPATION GROUP (1960)

(Cumulative Percentage Distribution

Occupation Groin
1960,and Type of
Occupation Group
at Age Twenty-four

Cumulative Per Cent

Weighted
Number

of

Persons

Educational Attainment

Bach-
elor's

Bach-
elor's
Plus

Masterl,s
Doc-

torate

Engineers
Same 65 30 9 1 497,954
Other PT&Ka. 51 26 9 2 113,623
Other 31 13 3 0 203,088

Physical scientists
Same 80 56 34 18 86,537
Other PT&K . . 83 64 40 18 23,361
Other 59 31 12 4 15,698

Biological scientists
Same 87 71 56 34 16,507
Other PT&K 89 75 58 29 7,474
Other 78 58 34 14 4,772

Mathematicians
Same 75. 54 36 14 . 16,502
Other PT&K 84 71 47 11 7,992
Other 43 28 12 . 3 8,543

Social scientists
Same 89 81 69 39 25,434
Other PT&K . . 93 89 76 32 22,305
Other 72 56 41 20 13,278

N 1,063,068
Not employed, age 24 19,198
NA, highest degree attained 72,241
Total N ..... .. . 1,154,507

a
PT&K = professional, technical and kindred occupations.
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Closer inspection of the cumulative percentage distributions shows

that the differences between "PT&K Occupation Group Different" and "Occu-

pation Group Same" are greatest in each of the four scientific groups in

favor of "PT&K Occupation Group Different" among those who have entered

graduate school but held no advanced degrees by 1960. One interpretation

that accords with these data and is subject to confirmation or rejection

when additional analysis is undertaken would go as follows: Scientists

moving into their 1960 occupation group from other occupations in the PT&K

stratilm incur certain "costs" in switching occupations, the most important

one being the necessity for additional formal training. Since entry into

their 1960 scientific occupation group from another PT&K occupation already

implies both college level training and receipt of a bachelor's degree, it

appears that such persons enrolled for additional college and graduate. level

training .

3

Sex Roles' Their Effects on Educational Attainment

Directing our attention once more to the educational consequences

of differential occupational origins, we have shown that sex roles impor7

tantly contributed to differences'in educational level earlier in this

report. Whether sex roles alter or modify the finding that movement into

the 1960 occupation from other occupations below the PT&K stratum resulted

in lower levels of academic. attainment by 1960 may be determined from data

shown in Table 2.6, We learn that:

a) Controlling for occupational origins, men experienced higher
levels of educational attainment in thirty-nine out of forty-
eight possible comparisons in the four scientific and mathe-
matical occupation groups in terms of completion of the

3
Because the data in their present form do not permit a direct

control for year in which work was completed for the highest degree held,
it is evident that our findings may be confounded because an unknown pro-
portion of these scientists and engineers received their bachelor's after
age twenty-four. Here, too, additional cross-tabulations are anticipated
CO clarify this pattern of relationships.
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TABLE 2.6

EDUCATIONAL ATTAINMENT (1960), BY TYPE OF OCCUPATION GROUP AT AGE TWENTY-FOUR,
SEX, AND OCCUPATION GROUP (1960)

(Cumulative Percentage Distribution)

Occupation Group
(1960) and Type of
Occupation Group at

Age Twenty-four

,

Sex

T
Cumulative Per Cent

Weighted
Number of
Persons

Educational Attainment

Bachelor's
Bachelor's

Plus
Master's Doctorate

Engineers

Same

IlOther PT&K

Other

Physical scientists

Same

Other PT&K

Other

Biological scientists

Same

Other PT&K

Other

Mathematicians

Same

Other PT&K

Other

Social scientists

Same

Other PT&K

Other . . . .

Male
Female

Male
Female

Male
Female

65

45

51
57

25

17

30

31

26

31

10

7

9

19

9

20

2

4

1

3

2

2

0

0

495,988
1,966

12,025

1,597

250,944
- 2,155

Male
Female

Male
Female

Male
Female

.80

85

79

82

58

.81

56

48

61

57

30

58

35

23

37

34

11

16

19

8

15

9

4

6

81,436
'5,101

20,272
1,999

15,103
685

Male
Female

Male
Female

Male
Female

88

78

91

81

76

45

75

47

80

60

52

32

61

31

63

40

35

21

38

12

33

15

15

8

14,035

2,472

5,968
1,608

4,230.

317

Male
Female

Male
Female

Male
Female

80
59

84
82

51
24

62
27

73
59

34
14

42
19

48
39

15
5

18
4

13
5

5
0

12,478
4,024

6,036
2,046

6,137
2,303

Male
Female

Male
Female

Male
Female

90
85

92
96

74
66

83
72

86
86

64
48

72
61

72
76

49
37

44
21

39
21

17
13

20,398
5,036

14,861
6,874

11,272
2,577

1,011,943
Not employed at age 24 ...

NA, highest degree attained 123,366

Total N 1,154,507

dPT&K=professional, technical, and kindred.



bachelor's, entry into graduate school, receipt of the master's,
and receipt of the doctorate, The cumulative percentage distributions
indicate that women consistently outdistanced men among those
physical scientists entering their 1960 occupation from jobs held
at age twenty-four below the PT&K stratum. Of course, some
of the men held blue-collar jobs, while all the women were in
white-collar work in those firkt full-time civilian jobs.

b) Among the men, no modification in the original relationship
between occupational origins and subsequent educational attain-
ment was found in examining cumulative percentage distributions.
Similarly, with the exception of attainment at the lower academic
levels among the physical scientists, women entering their 1960
occupations from below the PT&K stratum showed lower educational
levels of achievement than their counterparts from within the
PT&K stratum; while women entering their 1960 occupation from
other PT&K occupations showed slightly higher levels of academic
advancement than their female counterparts who were in their
1960 occupation by age. twenty- four,.

Age Differences in the Educational Consequences
of Occupational Origins

Whether or not age group modified the relationship between occupational

origins and subsequent educational attainment by 1960 is considered here.

Each 1960 occupation group is treated separately in the five panels of Table

2.7.

Engineers.--Inspection of the cumulative percentage distributions. in

Panel A shows that younger engineers were more advanced academically than

older engineers, provided that their occupational origins lay in engineering

occupations at age twenty-four or were nonprofessional; but age differences

in acedethic attainment were negligible among those whose job at age twenty-

four was classified as PT&K but nonengineering. The strongest age differ-

ences obtained among those starting as engineers, and it is quite possible

that this educational impetus will be sustained. The reason for the near

absence of an age relationship with academic advancement among engineers

of PT&K nonengineering origins probably is attributable to the fact that

a majority held jobs in the technical occupations at age twenty-four.

Despite the age variations shown in these panels, the more important
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source of variation in educational attainment lies in the occupational

origins of engineers: non-PT&K jobs at age twenty-four invariably re-

sulted in lower levels of academic advancement in every age grade.

Scientists.--Among the four scientific and mathematical occupa-

tion groups, we find that, controlling for age, those who entered their

1960 occupation from other PT&K occupations were more likely to have com-

pleted the bachelor's program and to have entered graduate study (this was

the case in eleven out of twelve comparisons). No differences were found

in proportions completing the master's program by April, 1960, however.

The familiar relationship vis-a-vis the doctorate prevailed, i.e., in

every comparison, those holding jobs at age twenty-four in the same occu-

pation as that in which employment was held in April, 1960, were more

likely to complete the doctoral program. Thus, controlling for age, it

is evident that the earlier speculation on the costs of switching occupa-

tions is supported by the data presented in this section. Furthermore,

the lower levels of academic attainment noted with respect to those entering

their 1960 occupations from jobs held in non-PT&K occupations at age cwenty-

four also held up when age grade was taken into consideration.

In general, the data suggest that differences in graduate level

training and completion of graduate programs favoring the older age groups

simply reflected differences in amount of time available for advanced study.

Summary

Chapter 2 has presented a profile of America's 1960 scientists

and engineers,putlining selected characteristics in terms of the major

variables employed in this report: occupation group by sex, by educational

attainment, and by age group. The findings may be summarized as follows:

The sex composition of these five occupation groups varied from

engineering (overwhelmingly male), and physical science (Qnly.slightly less male)

to biological science (somewhat less), mathematics,'. and the social sciences,

which show considerably more female representation.
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The five occupation groups rank differently in terms of their respec-

tive age composition. Mathematicians proved the most youthful, followed

by physical scientists, biological scientists, engineers, and finally social

scientists.

At the time this survey was condtcted, 93 per cent of the engineers

down to 78 per cent of the mathematicians were married. Men and women in

these occupation groups had substantially different marital profiles.

Without exception, men were more frequently married than their female coun-

terparts in each of the 1962 occupation groups. Likewise, women reported

more separation, divorce, or widowhood. In general, men experienced more

marital stability than women.

There were extensive differences among scientists and engineers in

the extent to which incumbents of these occupational slots had attended

college, received the baccalaureate, embarked upon graduate work, received

the master's degree, and received the doctorate. Whether the first full-

time civilian job secured at age twenty-four influenced the level of educa-

tion achieved by 1960 was considered. Persons whose 1960 occupation group

conformed to their occupation group at age twenty-four were compared with

those who differed in their occupational affiliations at these two points in

time, controlling for age, sex, and educational attainment. Workers holding

jobs at age twenty-four in occupations below the PT&K leVel had lower levels

of educational attainment by 1960 than their counterparts with jobs at age

twenty-four in PT&K occupations.



CHAPTER 3

ELEMENTARY AND HIGH SCHOOL CHARACTERISTICS



Educational Origins: Types of
Elementary and High Schools

Among the many public issues currently undergoing scrutiny by

social scientists, there is one that is germane to our present investiga-

tion: the possible effects of education under varying organizational

conditions on subsequent adult behavior as exemplified by ca-eer choice

and types of employment actually secured. Since the Postcensal survey

collected retrospective information on the types of elementary and high

schools attended by persons in certain scientific, technical, and

engineering occupations in April, 1960, it is possible to contribute (if

only indirectly) to the current debate by documenting the extent to which

engineering and scientific personnel with public, parochial, and private

elementary and/or high school experience differ in their educational

attainments. The questionnaire item in the survey that permits this kind

of analysis went as follows:

Which of the following types of elementary and
high schools did you attend? (Check as many
as apply.)

Public
Parochial
Other private

Table 3.1 shows that between 90 and 95 per cent of the persons in

these occupations in 1960 attended a public elementary or secondary school.

Furthermore, at some time in their childhood or adolescence, or both, 12

to 14 per cent of these scientists and engineers attended a parochial

school, with the exception of the biological scientists, whose attendance

in this type of school was less frequent (8 per cent). Although informa-

tion on religious affiliation was not secured in the Postcensal survey, it

is reasonable to assume that all but a minor fraction of the parochial

37
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school attenders were in Catholic elementary or high schools. Representa-

tion of "other private" school students was more varied: social scientists

were most likely to report this type of schooling. (12 per cent) while the

engineers and the biological scientists were least likely to have had early

formal training under these conditions.

TABLE 3.1

TYPES OF ELEMENTARY AND HIGH SCHOOLS ATTENDED,
BY OCCUPATION GROUP (1960)

(Per Cent)

Occupation Group
(1960)

Type of Elementary or High School Weighted
Numberumber

of

Persons
Public Parochial

Other
'Private

Engineers . . 93 14 7 114 868,044

Physical

scientists . . 91 14 8 113 134,480

Biological
scientists . . 95 8 7 110 32,395

Mathematicians . 90 15 10 115 37,303

Social scientists 92 12 12 116 67,742

N 1,139,964

NA, type of school attended . . 14,543

Total N 1,154,507

a
The rows add up to more than 1.00 per cent because of multiple

responses to the question on type of schools.

Whether or not scientists or engineers were educated in these

various types of elementary or high schools is a meaningful question only

if an assessment is made of the possible consequences of exposure to one
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rather than another type of schooling. Were those who attended a parochial

school as likely to enter graduate school or take the doctorate as respon-

dents who reported public or private schooling? While the tabulations

that are presently available do not allow us to sort out those who had

mixed types of experience and contr.:,: them with the scientists or engi-

neers whose early education was s, public or solely parochial, it is

still possible to compare those whu :,ad any of one type of exposure with

others who had any of another type of early training.

Consider the educational attainments of these five occupation

groups in Table 3.2,which shows the cumulative percentage distributions

according to type of elementary or secondary school attendance. These

comparisons show that scientists and engineers who attended a private

elementary or high.school were at an advantage in subsequent educational

attainments in each of the occupational groups: engineering, physical

science, life science, and mathematics. At the same time, experience at

some time in childhood or adolescence in a parochial school, presumably

Catholic in sponsorship, was systematically related to an underrepresenta-

tion in the physical, Life, and social sciences and mathematics. Perhaps

attendance at "other private" schools implies higher social class standing;

perhaps it is indicative of superior ability or stronger curricular

offerings. On the other hand, Catholic parochial schools, it is alleged,

transmit values that deflect their students from the scientific and

intellectual pursuits. However, there is some evidence that only recently

a transformation has occurred in the products of Catholic education that

should promote the disappearance of occupational differentiation with

religious roots.

If this is the case, then it is crucial that school origins be

examined from a time perspective. The best approximation of a trend study

that is on hand is provided by the classification of these scientific and

engineering personnel by age. If there has been a change in the character

of parochial school education, then younger scientists who attended

parochial elementary or secondary school should begin to approximate their
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non-parochial peers in educational achievement.' In the five panels of

Table 3.3 each occupation group is broken into the three age groups:

twenty-five to thirty-four; thirty-five to forty-four; forty-five to

fifty-four.

Reviewing these findings, the evidence is overwhelming that

(1) exposure to parochial schools at the elementary or high school level

deflected the 1960 incumbents of scientific and engineering occupations

from attaining advanced levels of academic proficiency to the same extent

permitted by public school backgrounds; and (2) that there is little

indication, if any, that the younger scientists and engineers with paro-

chial school experience were more likely to catch up with their nonparo-

chial fellows.

In his analysis of data in the NORC longitudinal study of career

choice, Greeley (1963) showed that the June, 1961, baccalaureate recipients

of American colleges of arts.and sciences who were Catholic, and those who

were Catholic and attended parochial high schools, were no different from

Protestants in the extent to which they aspired to scientific careers.

It is possible that the phenomenon that Greeley was documenting is so

recent that an analysis of the Postcensal data that stops with scientists

and engineers no younger than age twenty-five in 1960 would not catch

this transformation of the outputs of parochial school systems. For this

reason, let us consider the scientists in the age group twenty to twenty-

four.

Table 3.4 shows that the pattern of academic attainment reflected

in the cumulative distributions for the three older age groups no longer

prevailed; events have taken a new turn and parochial school training

among 1960 engineers and scientists in the age group twenty to twenty-

four afforded no less an opportunity for advancement than did public

elementary or high school background. The data even suggest that

parochial school origins may be advantageous! When all three types of

academic backgrounds' are compared in each of the five occupation groups,

then parochial school attenders did better than the others in extent of
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TABLE 3,4

EDUCATIONAL ATTAINMENT (1960), BY TYPES OF ELEMENTARY AND
HIGH SCHOOLS ATTENDED, AND OCCUPATION GROUP (1960)

(Age Group 20-24, 1960)

(Cumulative Percentage Distribution)

Occupation Group (1960)
and Types of Elementary.
and Secondary Schools

Attended

Cumulative Per Cent
We
Number

of

Persons

Educational Attainment

Bachelor's
Bachelor's

Plus Masters

Engineers 868,044

Private 66 4 c) 7

Public 51 23 1

Parochial . 0 72 39 2

Physical scientists . 134,480

Private , 58 44 5

Public . , 64 33 3

Parochial . o 0 73 39 4

Biological scientists . . .32,395-

Private . 74 54 6

Public 60 37 6

Parochial . 0 67 45

Mathematicians 37,303

Private , 74 38 0

Public . 54 35 5

2arochial . , 66 28 0

Social scientists 67,742

Private 53 48 26

Public 65 51 13

Parochial . 62 37 13

N . . . ,,, ,,, 1,139,964
NA o 10,679

Degree exclusions , 3,864

Total N 0 , 1,154,507
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academic attainment at the bachelor's level. Private school attenders

maintained their lead in terms of entry to graduate school and completion

of the master's degree. Of course, it is too soon for this age group to

have completed the doctorate save for the outstanding exceptional individ-

ual.

Comparisons between the parochial and public school engineers and

scientists show a striking change from the almost perfect correlation

between type of early academic background and rank order on extent of

academic attainment prevailing in the three older age groups. Specific-
.

ally, in four out of five occupation groups (social science was the

exception), parochial school attenders were more likely to have completed

the bachelor's program. ,At the next level (entry into graduate school),

those with parochial school backgrounds in the three occupation groups

of engineering, physical science, and biological science outranked their

public school fellows; while at the next level (completion of the master's

degree), public and parochial attenders each reported a higher rate of

completion in two occupation groups and a tie in the other.

It is clear that only in the past few years a striking change

has occurred in the influence on levels of subsequent educational attain-

ment of parochial school attenders at the elementary and high school

level. In this section of the report, let it suffice to document this

change. At a later state in the analysis of these data, this newly

emergent relationship may be studied in greater depth.

Educational Origins: Types of High School Curricula

Another item of information included in the Postcensal survey

concerns the type of high school curriculum that was offered to the 1960

scientist and engineer in his senior year. Just as the question was

posed in the previous section on the relationship between types of ele-

mentary and high schools attended and subsequent educational attainment,

we may ask whether workers in the experienced civilian labor force in

selected occupations were differentiated on the basis of curriculum studied
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during the last year of high school. The survey item was:

During your senior year in high school,
was your curriculum--(Check one.)

Academic
General
Technical
Vocational
Commerical
Other
Did not attend through

senior year

Differences by type of senior year high sch6c1 curriculum offer-

ing are shown in Table 3.5. Close to eight out of ten 1960 social

scientists(77 per cent) reported "academic" types of curricula in the.r

senior year as did two-thirds of the mathematicians (68 per cent), almost

as many biological scientists (64 per cent), and over six out of ten

physical scientists (61 per cent). In contrast, fewer than one-half (43

per cent) of the engineers reported this type of curriculum in their last

year of high school. Engineers were "different" from scientists in the

extent to which the 1960 incumbents were likely to take academic types

of courses of study that presumably are prerequisites of entry to college.

On the other hand, one out of four engineers reported a "general"

curriculum; among physical scientists, some 22 per cent reported "general"

curriculum study as did 25 per cent of the biological scientists. Even

fewer mathematicians (16 per cent) and social scientists' (14 per cent)

were in this type of program in the last year of high school. Another

occupational pattern appeared in relation to "technical" curricular

offerings: fully 21 per cent of the engineers as contrasted with 2 per

cent of the social scientists were in this type of high school program,

the remaining occupations falling in the middle. In effect, the percent-

age reporting "technical" curricular work in their senior year in high

school varied inversely in rank order with the percentage indicating

"academic" work in these five occupation groups.

Whether or not a high school student graduated via the "academic"

route says much abdut his prospects for further study. The three panels
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of Table 3.6 show the percentage of each cLcupation group at each level

of educational attainment who had senior high school work that was

academic, general, and technical. Two conclusions appear from these data:

First, academic course work at the high school level is the
key that opens the door to higher education. Scientists
and engineers who held the bachelor's as their highest de-
gree, entered graduate school, and took the master's or
held the doctorate in 1960 were concentrated among those
who reported academic course work in senior year in high
school; and

Second, despite the importance of academic preparation at
the high school level, considerable slippage occurred
permitting advanced training more readily in some fields
than in others even when nonacademic preparation was taken.

Academic curricular backgrounds: -The first panel shows that with

each step up the academic ladder, the proportion reporting academic high

school preparation in the senior year increased. For example, engineers

who held no academic degree in 1960 were in this type of high school

curriculum in only three cases out of ten, while Ei6ht out of ten (78 per

cent) of the engineers who hold doctorates reporte4, this type of prepara-

tion. Similarly, 54 per cent of the soc4.al scientists who were lacking

a four-year degree were "academic" while 87 per cent of the incumbents of

social science positions in the experienced civilian labor force in 1960

who were recipients of the doctorate were "academic" in high school back-

grounds. It is noteworthy, as well, that the amount of variation among

the five occupation groups in the proportion reporting academic backgrounds

steadily narrowed with each step forward Among the bachelor's recipients,

twenty-four percentage points separated the bottom (engineers) from the

top occupation group (mathematicians);. at the doctoral level, the spread

in percentage points was reduced to thirteen. Academic preparation at

the high school level evidently was of almost equal importance in every

occupation group at the doctoral level, but greater variation was possible

earlier in the academic game.
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General curricularbackgrounds.--From one-quarter to one-third of

the incumbents of these five occupation groups reported "general" high

school preparation if they held no academic degree in 1960. The propor-

tion undertaking this type of high school preparation in their 'senior

year typically declined with each academic level. For example, some 25

per cent of the physical scientists holding the bachelor's as their

highest degree were in "general" course work in high school as compared

with 11 per cent who held the doctorate in 1960. From the baccalaureate

through to the doctorate, the biological scientists were most likely of

all scientists or engineers to report this type of high school background

while the social scientist were least likely to do so, Whether 1960

incumbents attended high schools that differed in th,0 range of course

offerings cannot be determined directly from these data, However, as

shown below, biological scientists differed from the remaining occupation

groups in the size of their high school graduating class (see Table 3.7).

Whether size of graduating classes was related to types of curricular

offerings also must be deferred for later analysis.

Technical backgrounds.--If 1960 scientists and engineers at

advanced levels of educational attainment were unlikely to have reported

general preparation in high school in co-.trast to academic preparation,

then the third panel of Table 3.7 shows that they were even less likely

to have "technical" curricular backgrounds in the senior year of high

school. Furthermore, even when technical backgrounds were reported, they

declined in frequency with each academic step forward. More importantly,

while the percentage of biological scientists, mathematicians, and social

scientists reporting this form of high school preparation were negligible,

there was substantial representation of this form of high school training

among the engineers and to a lesser extent among the physical scientists.

Over one out of five engineers who held no degree received technical

training in their senior year; the same proportion reported this form of

high school preparation among the bachelor's recipients and among the



T
A
B
L
E
 
3
.
7

E
D
U
C
A
T
I
O
N
A
L
 
A
T
T
A
I
N
M
E
N
T
 
(
1
9
6
0
)
,
 
B
Y
 
T
Y
P
E
 
O
F
 
S
E
N
I
O
R
 
H
I
G
H

S
C
H
O
O
L
 
C
U
R
R
I
C
U
L
U
M
 
A
N
D
 
O
C
C
U
P
A
T
I
O
N
 
G
R
O
U
P
 
(
1
9
6
0
)

(
C
u
m
u
l
a
t
i
v
e
 
P
e
r
c
e
n
t
a
g
e
 
D
i
s
t
r
i
b
u
t
i
o
n
)

O
c
c
u
p
a
t
i
o
n

G
r
o
u
p

(
1
9
6
0
)

A
c
a
d
e
m
i
c
.

T
y
p
e
 
o
f
 
S
e
n
i
o
r
 
H
i
g
h
 
S
c
h
o
o
l
 
C
u
r
r
i
c
u
l
u
m

G
e
n
e
r
a
l

C
u
m
u
l
a
t
i
v
e
 
P
e
r
 
C
e
n
t

W
e
i
g
h
t
e
d

W
e
i
g
h
t
e
d

E
d
u
c
a
t
i
o
n
a
i
 
A
t
t
a
i
n
m
e
n
t

E
d
u
c
a
t
i
o
n
a
l
 
A
t
t
a
i
n
m
e
n
t

N
u
m
b
e
r

N
u
m
b
e
r

C
u
m
u
l
a
t
i
v
e
 
P
e
r
 
C
e
n
t

E
n
g
i
n
e
e
r
s

.

P
h
y
s
i
c
a
l

s
c
i
e
n
t
i
s
t
s

B
i
o
l
o
g
i
c
a
l

s
c
i
e
n
t
i
s
t
s

M
a
t
h
e
m
a
t
i
-

c
i
a
n
s

S
o
c
i
a
l

s
c
i
e
n
t
i
s
t
s

B
a
c
h
e
-

l
o
r
'
s

B
a
c
h
e
 
-

l
o
r
'
s

P
l
u
s

6
8

3
5

8
5

6
3

8
9

7
5

7
7

5
9

9
0

8
3

o
f

M
a
s
t
-
 
D
o
c
t
o
r
-

t
e
r
'
s

a
t
e

P
e
r
s
o
n
s

l
o
r
'
s

1
1

2

4
0

2
1

5
8

3
4

3
8

1
3

7
0

3
5

B
a
c
h
e
-

l
o
r
'
s

P
l
u
s

o
f

M
a
s
 
D
o
c
t
o
r

t
e
r
'
s

a
c
e

P
e
r
s
o
n
s

3
5
4
,
0
6
6

4
7

1
8

7
8
.
2
4
7

6
5

3
8

1
9
,
4
5
8

2
3
,
8
6
3

4
9
,
1
8
7

8
0

6
2

4
9

3
4

T
e
e
o
n
i
c
a
l

C
u
m
u
l
a
t
i
v
e
 
P
e
:
 
C
e
n
t

E
d
u
c
a
t
i
o
n
a
l
 
A
t
t
a
i
n
m
e
n
t

4
0

2
0
1
,
4
7
0

2
1

8
2
7
,
7
7
2

4
6

2
2

7
,
5
6
7

1
9

4
5
,
8
3
3

7
7
.

6
3

5
0

1
9

9
,
0
5
1

B
a
c
h
e
-

l
o
r
'
s

B
a
c
h
e

l
o
r
'
s

P
l
u
s

5
4

2
3

7
4

4
3

8
2

5
9

6
7

4
1

6
2

5
3

e
i
g
h
t
e
d

N
u
m
b
e
r

M
a
s

D
o
c
t
o
r
-
-

o
f

t
e
e
s

a
r
e

P
e
r
s
o
n
s

5
0

1
8

8

4
3

1
9

2
4

2

3
3

1
5

1
7
3
,
4
3
0

1
3
,
8
1
4

'
1
,
0
8
4

1
,
4
6
1

1
,
0
3
9

N
9
6
7
,
3
4
2

D
e
g
r
e
e
 
e
x
c
l
u
s
i
o
n
s
.

.
1
3
0
,
0
3
7

N
A
,
 
t
y
p
e
 
o
f
 
c
u
r
r
i
c
u
l
u
m

3
0
,
3
0
8

.
N
o
 
h
i
g
h
 
s
c
h
o
o
l

.
0

2
6
,
8
2
0

r
o
t
a
l
 
N

1
,
1
5
4
,
5
0
7



55

entrants to graduate school as well. However, at the doctoral level

the percentage declined to 9.

The data presented thus far on types of high school curricula

illuminate another aspect of the academic origins of 1960 engineers and

scientists. When these same data are presented as cumulative percentage

distributions for each of the five occupation groups, they point to the

crucial role of the high school academic curriculum in determining the

subsequent chances for educational advancemerc: ky those employed in 1960

in the sciences and engineering.

Table 3.8a-e gives cumulative percentage distributions for each

age group in order to ascertain whether various types of high school

preparation had a different impact on subsequent academic performance

and whether the differences in favor of academic preparation varied by

age group.

Considering first the question of rank order of proportions indi-

cating any given level of educational achievement within each occupation

group in the four age groups, the weight of the evidence was overwhelm-

ingly in favor of academic course work in the senior year of high school.

In seventy-five possible comparisons (there were no doctorate holders to

speak of in the age group twent,, to twenty-four) scientists and engineers

with academic backgrounds in their senior year of high school ranked first

in rates of completion in some sixty-seven comparisons. For example, in

virtually every comparison between academic, general, and technical high

school backgrounds, in each of the four age groups physical scientists

with academic preparation outdistanced their counterparts whose senior

year curriculum happened to be "general" or "technical" in proportions

completing the bachelor's degree. Chances of entering graduate school

or taking the master's degree and the doctorate; were more favorable if

there were an academic curriculum than if other types of preparation were

reported, etc. This was true of eat_ of the five occupation groups.

Technical as compared with general preparation in the senior year of high

school conferred no special benefit: both lagged well behind the academic
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groups, and there was no stable pattern across the five occupation groups

that distinguished the effects of one rather than the other type of

curriculum.

As was the case in assessing public and parochial backgrounds

among the age groups, here too there were no historical differences in

the relationship between high school curricula and subsequent academic

accomplishment. In each of the three major age groups(twenty-five to

thirty-four, thirty-five to forty-four, and forty-five to fifty-four)

there was little that differentiated technical from general high school

backgrounds, but both groups were outperformed by those with academic

preparation.

There was one important development among the scientists and

engineers in the age group twenty to twenty-four. While the academic

group maintained its lead, the gap' between this group and the other two

was not as great as that found among the older age groups. In each of

the three occupation groups of engineering, physical sciences, and

biological scic. 's, the group with technical or general preparation took

the lead in To f completion. And among mathematicians, students with

"technical" preparation maintained a lead over the academic group in each

of three comparisons. It was only among the social scientists that the

usual pattern was found.

Perhaps one interpretation of this changing pattern among the

youngest scientists and engineers is that these 1960 incumbents of these

occupations benefited from post-Sputnik efforts to stengthen the high

school curriculum in mathematics and the sciences. It is conceivable

that the noticeable change in academic performance reflects this national

concern.

Educational Background: Size of High School Graduating Class

The proposition that the elementary or high school system which

scientists and engineers passed through on their way to their 1960 employ-

ment influenced their subsequent'educational accomplishments has been
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shown to be valid for certain age groups, but not for others. This study

also shows that the types of curricula in the senior year of high school,

whether deliberately selected or taken because alternative courses of

study were not available at that particular hip school, serve as a

mechanism that screens out or deflects some students and systematically

facilitates the academic progress of others. Now we wish to examine a

third aspect of high school education and trace its possible effects on

the later academic attainments of these scientists and engineers: Did

the size of the high school graduating class affect the 1960 academic

achievement level of these professional workers?

Size of graduating class presumably correlates with size of high

school; and large high schools should be more varied in their course

offerings and allow for the ,levelopment of specialized scientific interests

more readily than small high schools. Furthermore, this variable is known

to correlate with career choice (Harmon, 1961, p. 688). However, inspec-

tion of Table 3.9 shows that with one exception, the classification of

these 1960 incumbents by size of graduating class in high school yielded

negligible differences. The exception occurred among biological scien-

tists: they were disproportionately recruited from small graduating

classes, especially those of less than fifty, and the same occupation

group was underrepresented among the largest graduating classes. In fact,

they showed the lowest rate of representation in each of the five detailed

size groups starting t 100-199 and ranging up through the graduating

class of 500 or more. This deviant pattern of recruitment reflects the

predominantly'rural origins of the agricultural scientists included in

this occupation group; also, other biological scientists raised in small

towns or villages that lacked the population base for a high school

organized to serve larger numbers of students would account for this find-

ing.

Even this one source of variation is a negligible factor if we.

ask: "Did scientists and engineers in these five occupation groups differ

in their academic origins as measured by size of high school graduating
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TABLE 3.9

SIZE OF HIGH SCHOOL GRADUATINGCLASS, BY OCCUPATION GROUP (1960)

(Per Cent in Each Size Group)

Occupation
Group
(1960)

50

or

Less

50-

99

100-

199

200-

299

_

300-

399

400-

499

500
or

More

Did
Not

Graduate

-

Total

Total.

Persons Who
Attended

through
Senior Year

Engineers. . . 23 16 20 15 10 6 10 1 101 801,806

Physical
scientists . 26 18 20 13 8 6 9 0 100 128;120

Biological
scientists . 36 19 18 11 6 5 7 0 102 30,936

f-.

Mathematicians 25 15 20 14 9 7 11: 1 102 35,147

Social
.

scientists . 28 16 19 12 8 5 11 0 99 65,312

N 1,061,321

Did nol graduate 58,405

NA for size of high school
graduating- class 34,781

Total N 1,154,507
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class if they are classified by their highest academic degree in_1960?"

Table 3.10 shows that there was a small but persistent. difference in the_

proportion graduating with a large class, i,e,, three hundred or more,

in favor of those who entered graduate school, held the master's as the

highest degree, or held the doctorate as the highest degree in the three

occupation groups of engineering, physical science, and social science.

Among the biological scientists,, there were no differences in the

percentage from large graduating high school classes and among the mathe-

maticians, the size relationship was reversed, with slightly fewef

recipients of advanced graduate degrees stemming from large graduating.

classes.

Certain organizational conditions under which elementary or high

school. training was secured proved to be a factor.in the later academic

performance of 1960 engineers and scientists. Also, types of curricula

. importantly influenced who would go on for advanced training and who would

successfully secure advanced degrees by 1960 if such training were

initiated, but size Of high school graduating class had little influence

on subsequent educational attainment of workers in these five occupational

groups.

Summary

The great majority of scientists and engineers attended public

school. Biological scientists were least likely to have attended parochial

-school, while social scientists and mathematicians were more likely than

others to have attended private school, Academic attainment, was associated

with the different types of elementary and high school attendance of

those who had attended private school, the greatest percentage went on for

'higher degfees. Those who had attended public and parochial schools ranked

,second and third respectively-in the percentage that obtained higher

degrees. This pattern held when age groups twenty-five to thirty-four,

thirty-five tojorty-four, and forty-five to fifty-four were ekamined,

However, the academic performance of the twenty to'twenty-four age group
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suggested that differences in public and parochial school ranking in

education are disappearing.

Significant differences were found between the occupation groups

with regard to.the type of senior year high school curriculum that was

pursued. An academic curriculum was reported by 77 per cent of the

social scientists, 68 per cent of the mathematicians, 64 per cent of the

biological scientists, 61 per cent of the physical scientists, and 43 per

cent of the engineers. Proportionately more engineers reported general and

technical curricula than social scientists, while the other occupation

groups ranked between them.

The senior year high school curriculum was related to academic

attainment regardless of occupation group.. In two instances, engineering

and physical sciences, approximately half again a:, many more Ph.D's as

B.A.'s had taken an "academic curriculum," while half as many Ph,D 's as

B.A.'s had taken a general curriculum, An even greater dropoff occurred

among those with technical backgrounds.

With one exception, the differences among the five occupation

groups in the distribution of those employed in those groups in 1960 by

size of hig school graduating class yielded negligible differences.

Apparently size of high school graduating class and its correlate, orga-

nization size, had little influence on the subsequent educational attain-

ment behavior of workers in these occupations



CHAPTER 4

FIELDS OF STUDY FOR DEGREES

HELD IN 1960 AND 1962



Academic Origins: Field of Study
for Highest Degree Secured

It is one of the facts of academic life that increasingly early

specialization and mastery of delimited areas of knowledge are necessary

if a student is to forge ahead in the sciences. A variety of studies on

career choice have shown tnat the opportunity for switching fields is one-

sided. For example, while it is possible for a college junior majoring

in physics to shift into certain of the social science fields without

serious loss of time, the reverse is not true: the social science major

switching to physical science fields of study probably would suffer sub-

stantial delay in completing an undergraduate program, and it is question-

able whether there was sufficient formal training accumulated to permit

him to retool. A recent study of graduate students in the sciences and

engineering showed that as they moved from the bachelor's level through

the master's and on to the doctorate, there occurred ever increasing con-

centrations of students in that field of specialization (Warkov, 1964).

Was this also the case among scientists and engineers in the experienced

civilian labor force in 1960? To what extent was the field of specializa-

tion for the highest degree attained in 1960 similar to the occupation group

in which they were employed at the time the Bureau of the Census conducted

the 1960 Census of Population?
1

Ignoring for the moment the level of the highest degree held, Table

4.1 shows that the great majority of the workers in these occupations held

degrees in fields of specialized study that coincided with the occupational

1
The reader will note a section of tables in Appendix 2 identical in

design to those included along with the text, but taken from 1962 materials.
It had been expected that there would be some important and interesting dif-
ferences between the 1960 and 1962 findings, but, as comparison of the
corresponding tables will reveal, there are no such differences
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classification employed in this study. There was also substantial variation

in the extent of concentration, ranging from a high of 83 per cent of the

engineers holding their highest academic degree in this field to 56 per cent

of the mathematicians holding an academic degree coinciding with their 1960

occupation.

Findings presented on field of specialized study for the highest

academic degree held by 1960 among incumbents of the five occupation groups

testify to the slippage that occurred in each field, but it is only a first

approximation of the picture that is developed in this section. To properly

describe the links between the training scientists and engineers receive and

their subsequent employment, let us re-examine these data (Table 4,2)

spedifying the extent of concentration for each degree level.

Engineers.--Concentration in engineering was increasingly diluted

with each step up the academic ladder while degrees in the physical sciences

became increasingly prevalent among the 1960.engineers. Some 87 per cent

of those whose highest.degree.was.the bachelor's had studied in engineering fields

while doctorate holders in only sixty-five cases out of one hundred secured

this degree in engineering. Conversely, 5 per cent of the bachelor's degree

holders in this. occupation group were physical science majors, but this was

the case for 20 per cent of the engineers with doctorates.

Physical scientists.- -The opposite pattern obtained in this occupation

group. Recipients of the doctorate were more frequently trained in the

physical sciences (90 per cent) than were those holding the bachelor's as

their highest degree in 1960 (7.6 per cent). Engineering backgrounds become

increasingly rare at each successively higher degree level: some 11 per cent

of the holders of the baccalaureate in this occupation group held an engineer-

ing degree; only 2 per cent of the holders of the 'doctorate were in engineer-

ing.

Biological scientists.--While the doctorate was most frequently

secured in biological science fields of study (89 per cent), there was no

degree-related pattern below this level. The more important source of varia-

tion occurred within the occupation group. The proportion of degrees secured
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in the agricultural sciences decreased, the higher the degree level, while the

degrees taken in the "pure" biological sciences increased. Specifically,

almost equal proportions held the bachelor's degree (about four out of te,.)

but at the doctoral level this percentage dropped to 12 for agricultural

science fields of study and climbed to 77 for biological science fields.

Mathematicians.--Here, too, the proportion taking a degree in the

fields of mathematics or statistics increased with each academic step upward.

Apout one-half (51 per cent) of the bachelor recipients secured this highest

degree in a field coinciding with their 1960 occupation; at the doctoral

level, seven out of ten (71 per cent) did likewise. It is evident that the

formal requirements become increasingly stringent at the upper reaches. At

the bachelor's level, 17 per cent studied in unspecified "other" fields

while 2 per cent at the doctoral level were in "other" fields of study for

this degree.

Social scientists.--The pattern. noted among mathematicians was

accentuated among incumbents.of this occupation group. Again, the propor-

tions taking degrees at each level were more likely to be in social science

specialized fields of study at the doctoral level than at the bachelor's:

76 per cent at the top and only 30 per cent holding the bachelor's were

trained in social science fields. Apparently 1960 employment qua "social

scientist" was wide open. More persons held "other" degrees at the bachelor's

level (39 per cent) than held social science degrees. At the doctoral level

this avenue to social science employment was almost shut off, the percentage

with "other" fields of study here being reduced to 7.

Having described the field origins of scientists and engineers, we

turn to the related question of the relative advantages for subsequent

educational advancement of taking their highest academic degree by 1960 in

a field of specialized study that coincided with their 1960 occupation group,

as compared with taking this degree in a field that was not identical with

the 1960 occupation group. The comparisons that are shown in the five panels

of Table 4.3 shed light on the costs of having less than a perfect match



between field of study and field of employment (assuming that the 1960

occupation group classification does indica:a field of employment). In

each of the.occupation groups except engineering, persons holding their

highest academic degree in 1.960 in their field of employment were more

likely to have attained higher levels of academic training than their,

fellows in other fields of study.

'Occupation Croup, Eneeeetiena7eA:tinment-,
Field of Study, and Sex

Since there are subs:antial diffe lences. aMong.the four science

occupation groups in their female representatien, we will, in the pages

that follow, determine whether men and women in these scientific occupa-

.tions differ in the extent to which their fie2d eL employment-as indicated

by the 1960 occupation coincide with the shecialiezed field of study for the

highest degree held in 1960. In doing so, we will consider the congruence

between field of study and. field of employment aa a problem linked to sex

differentiation in occupational roles.

Two questions will be considered Did men and women show th& same

level of correspondence between 1960 occupation groups and the specialized

field of study for tha highest degree held in 1960? Did sax roles intervene

to alter the relationship originally observed of increasing correspondence .

between field of employment and field of stedy with eae.h step upward in

academic degree secured by these 1.960 scientists'

To ans-,aer the first question, the data are summarized in Table 4-.4a,

which shows the percentage in each occupetien greep holding their highest

degrees in "otter" fields; taking into account sex and educationed level.

While it is evident that level'of educational attainment was still the

primary correlate of congruence between field of study and field. of employment:,

. there were sex.differences that tended to confound. this relationship in cer-

tain fields but not in others. For example, at the doctoral level, propor

tionately fewer men than women held degrees in "other" Heide than in their

field of occupational affiliation. If we maintain this "same-other" dis-

tinction among fields at the level of classification given by the occupation
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TABLE 4,3

CUMULATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED BY 1960
OF WORKERS IN FIVE OCCUPATION GROUPS (1960), BY FIELD OF STUDY

(Cumulative-Percentage Distribution)

Occupation
Group (1960)

Selected
Fields of

Specialized Study

Cumulative' Per Cent
Educationel Attainment

I

Bachelor's'

Plus
Master's Doctorate

Engineers

Physical
scientists

Biological
scientists

Mathematicians

Social
scientists

Engineering . .

Other

42

56

11

20

1

3

Engineering

Physics .

Chemistry .

Other physical
science

Other .

58

87

66

69

69

22

61

40

44

33

4

37

24

14

11

Biological .science.

Agricultural science

Other . .

87

-69

79

72

50

48

47

16

23

Mathematics and
statistics. . .

Social sciences .

Other ,

76

70

69

'52

45

37

18.

10

10

Education 0 9 C

Psychology. .

Social sciences
(other) ..

Other . .

97

98

93

80

91

87.

79

58

40

50

15

N . , 636.906

19,110
Degree-T-exclus-ions. 498.491

Total N. . .1,154,507

Weighted
,Number

of

Persons

368,981

77,246

r
7,610

11.572

45,578

15,010

14;239

13;438

6,220.

4,705'

12,467

1;832

7,829

11,978('

16,488

17,786
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TABLE 4.4

. .

OCCUPATION GROUP (1960), EDUCATIONAL ATTAINMENT (1960), AND SEX

(Percentage Distribution)

a) Per Cent Whose ,Field of Study for Highest Academic Degree
Differed from 1960_0ccupation Group _

Occupation Group (1960)

Educational'Attainment (1960)

Bachelor's Bachelor's Plus Master's Doctorate

Men . Women Men Women Men Women Men Women

Physical scientists . . 26 13 30 19 24 16 10 14

Biological scientists 16 31 27 50 16 29 11 11

Mathematicians . . 51 45 50 52 38 48 29 '36

Social scientists ... . 72 67- 56 51 44 62 23 .26

b) Per Cent Whose Field of Study for Highest Academic Degree
was the Same as 1960 Occupation Group

Field of Specialized Study

Physical scientists
Chemistry . . . . . . . 51 79 43 76 36 63 57 62'-

Other physical science . 23 8 27 5 .40 21 '. 33 24

Biological scientists-
Biology . , . . . . 29 69 41 50 48 70 76 89

Agriculture . .,. . . . 55 0 32 0 36 1 . 13 0

Mathematicians
Mathematicians 49 55 50 48 62 52 71 64

Social scientists
Psychology . . . . . . . 3 8 16 17 23 23 31 46

. Other social science . . 25 25 28 32 33 15 46 28

c) Weighted Number of Persons

Physical scientists . . 25;774 2,354 24,823 2,042 17,831 1,097 18,411 634
Biological scientists . 3J'-7 1,114 3,798 833 5,804 892 1,564 528
Mathematicians . , . . 3,779 1,900 4,948 1,019 5,712 1,235 300 1 250

Social scientists . . . 3,255 1,655 6,174 1,462 13,379 5,942 15,467 2,648

N 186,071
NA 9,329
Degree .exclusions . . 78,865

Total scientists . 274,765
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groups, then sex .-'.ifferences in rates of recruitment to their 1960 occupaion

fro c -her fields of stt%dy depended heavily on educational level. At the

bachelor's level, men were more frequently employed in their occupation group

with the degree secured in "other" fields of study:,.at the doctoral level,

the reverse held true, although the differences were neither great ncr

consistent. The latter finding should be treated with caution it we3

also the case that the "same-other" distinction .t the occupation group level

obscured the very pronounced intra-o-ocupation group variation in the extent

o which men and women concentrated their employment in their field of study

at each degree level. This is shown in Table 4.4b.

In sum. .a fairly complicated pattern obtained acrosthe foT,r scientific

occupation groups with respect to academic origin; as represented by the field

of specialized study for the highest degree helC in 1960. The was. much

variation that apparently has to do with sex differentiation, but it is

impossible Et this time to pinpoint with the data at hand exactly how

differences arise. There is good reason to expec that measures of life le

and family role will be useful in elabcrat:ing these relationships.

It is evident that correlation between field of study and field of

employment differed according to occupation group as well as sax congruence

increased with each.succe4sively higher level of academi...; attainment; and

this-con?;ruence was more evident em:rng men than among women at the lower

academic levels while the reverse was true in ;le upper feaches.

Once again we consider the possible consecluences 'for educational

attainment of securing a degree in fields of study outside the occcpation

group of emrloymento Here we ask whether sex idles modified the earlier

finding that fields of study for the highest degree net coinciding with the

occupational affiliation yielded lower-levels-of.educational attainment than

was the 'case among those scientists. who matched their fields of studyand .

employment. To answer this question the data wsre transposed in the form

of cumulative percentage distributions in Table 4-5. We learn from the

cumulative percentage distributions that
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a) Sex roles were more important in determining educational
attainment by 1960 than was the fa.crlor of correspondence
between field of study and field of employment in the
physical sciences, biological sciences and mathematics
but not among social Pcientists. In the latter field,
having one's highest degree up with the oc(Ipation.
group took precedence :vet sey rcles in :a::.bieving
1960 educational stat.us, As An example of the precedence
of sex over correspondence between field of employment
and field of study in determining edation...1 attainment,
note that 1960 male mathegla:itsians with highest degrees
in "c,'her" fields more-freq,,:enty the master's (40
per cent) than did women with their highest academic
degrees .in mathema,7ir_s (34 per

b) Controlling for correspondence between field of study
and field of employment, sex difference in educational, ,

achievement were maintained :Al evr,,.ry .-dGcupation group

and for every level (twenty-eight. ort cf thirty com-
parisons on entry to graduat.,s school re,,:eipt of the

master's, and possession of the doctorate).

c) Controlling for sex, scientists with highest degrees in
fields of study that matched their 1960 occupation grOup
achieved higher academic levels by 1960, their counter-
parts lacking this match between fi'lds.

Again it is not entirely c'' r from the data hand why. the social

scientists did not conform to the pattern fcrnd =ong theremaining three

occupation groups in the relative importance of sex roles visa -viEt Coherence

of fields of study and employment. Note that social scientists and mathe7

maticians had similar proportions of women, yet the two occupation groups

diVerged in the pattern of attainment, One clue is provided by our data.:

women in social science occupation groups were significantly elder than

'women in mathematics and accordingly had mbre time to "catch up" academically

with their male counterparts, (Some 72 per cent df the female social

scientists were over age 35. in 1960 in contrast to 58 per cent of the female

mathematicians [Warkov, in press, Chapter 2]..;
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TABLE 4.5

CUMULATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED IN SELECTED
FIELDS OF SPECIALIZED STUDY, BY EDUCATIONAL ATTAINMENT

(1960), BY SEX AND OCCUPATION GROUP (1960)

(Cumulative percentage Distribution)

, =--
Occupation
Group
(1960)

Fie]d 'of

Specialized
Study

Sex

=

Cumulative Per Cent
------

Weighted
NuMber of
Persons

Bachelor's
Plus

Master's Doctorate

Physical
scientists

Biological
scientists

Mathematicians, j ._,

Social

scientists

Chemistry

Other physical
sciences . . .

Other
fields . .

Men
Women

Men
Women

Men
Women

67

59

77

73

71

63'

41

24

51

57

34

27

26

9

24

23

11

9

41,075
4,503

25,920
662

12,938

1,021

Biological
sciences .

Other fields

Men
Women

Men
Women

91

66

74

64

77

48

50
28

52

21

19

5

11,161
2,277

9,514
1,157

Mathematics

Other fields .

Men
Women

Men
Women

81

54

73

58

56

34

40

32

21

7

11

4

10,074
2,393

7,556
2,105

Psychology .

SOcial
sciences .

Other.

fields . .

Men
Women

Men
Women

Men
Women

99

96

'94

84

90

81

88

87

82

65

66

70

53

41

51

30

25

11

8,990
2,988.

13,949
2,539

14,497
6,216.

N 181,535

9,829
Degree exclusions 83,401

Total scientists. 274,765
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Occupation Crdup, Educational Attainment,
Field of Study, and Age

Because the relationship between field of study forthe highest degree

held in 1960-and the field' of employment in_1960. as indicated by occupation

group affiliation-1 a topic that is centr.i the Pcstcensal survey we

consider in this section whether age group intersected the'relationship be-

. tween field of study for the highest degree held and field of employment,

First, the question of possible age differences .that affected the

level of congruence between field 3f study and occupational affiliat-ion :xami-

nation of the data in Table 4.6 shows that among the, four scientific occupation

groups the overlap between fieldof study and occupation group at every ge

was more evident at the doctoral level than at the bachelor's level whilthe

opposite was the case among engineers.,. The t..7.ble presents the proportion in.

each occupation group hcldi g their highest degree in "other" fields, ccn-

trolling.for age and educational level_ For example, the panel for mathemati-

cians indicates that among those aged 45 to 54, three 01.17 of four (76 per cent)

holding the bachelor's as their highest degree received this training in .

"other" fields of specialized study while only one out of four at the doctoral

level in this age group held this degree in fields of study other than mathe-

matics. Also, there was an age-related '-rend, and these age differences were

more pronounced in certain occupation groups than. in others, more e:Jicre.nz. at

certain academic levels and minimal at others.

Knowing that there were age di.fferences as well. as differences by

academic level in the extent of concentration of fields of study in each of

the five 1960 occupation groups, we consider whether field origins made a

difference among those employed in these occupations in 1960 in the extent

of their. educational advancement in each age group. Once again, the data

were refashioned in the form of cumulative percentage distributions and are

presented 4.11 Table 4L7. The cumulative percentage distributions in the rive

sections for each of the occupation groups indicate that age was less important

in determining educational attainment by 1960 than was the factor of corre-

spondence...between field of studyand field of employment. in every case,

educational attainment varied'directly with age, the younger incumbents ;Jess
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than thirty-five. years old) always tep-,,rting lower levels of achievement than

older scientists and engineers. But age as a factor in educational attain-

. ment of these 1960 engineers and scientists was of secondary importance, pro-

ducing-diffe':ences in extent of academic progress only after field of study

was accouni:ed for In contrast. sex ro1.3. more important than field of

study in determining levels of attainment in each of the scientific occupations

except social sciences, Since age was only of minor importance, it is clear

that a joint consideration of the effects of age, sex, and field of study

would yield more precise statements on educational ports of entry to and exit

from these occupation groups.

Summary

Chapter 4 dealt with two related questions; Tc what'extent was, the

field of specialization for the highest degree attained in 1960 similar to

the occupation group in which scientists and engineers were employed at the

-time the Bureauof the Census conducted the 1960. Census of Population? To

what extent was the field of specialization for each degree attained similar?

What, in effect, were the various.concentrations, within each category of

ages sex, and educational. level, and for each occupation group, for the

highest and for each degree attained?

Considering the highest degree held, the initial finding was that the

great majority of those employed in the five occupational groups held degrees

In fields of specialized study that coincided with the occupational classifi-

cation employed in the study, The range in the extent of concentration was

from a high of 83 per cent: of the engineers tc a low 56 per cent of the

mathematicians holding an academic degree in a field coinciding with their

.1960 occupation group.

In terms of the educational attainment of the persons in each occupa-

tion group,.increa-ing concentration by rising academic degree was found

except among the-engiheers Moreover, in each of the occupation groups,

except engineering, persons holding their highest academic degree in 1960

in their dc._:upatiOnal classification were more likely to have attained higher

levels of academic training than their fellows in other fields of study. Where.

sex-differences were considered, it was evident that educational attainment was
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TABLE 6..7

CUMULATIVE PERCENTAGES FOR HIGhEST ACADEMIC DEGREE ATTAINED, IN SELECTED FIELDS
OF SPECIALIZED STUDY, BY EDUCAILONAL ATTAINMENT (1900), AGE (1960),

AND OCCUPATION GROUP (1960)

(Cumulative Percentage Distribution)

Occupation
Group
(1960)

Field of
Specialized

Study

Age

Group (1960)

Cumulative Per Cent Weighted
Number

"f
Persons

Bachelor's
Plus

Master's Doctorate

25-34 44 12 1 152,391
Engineering 35-44 41 12 2 128,140

Engineers
45-54 44 12 1 41,752
25-34 53 17 2 29,904

Other fields 35-44 58 21 3 26,422
45-54 57 26 6 12,130
25-34 66 , 35 20 16,498

Chemistry 35-44 69 48 30 15,686
45 -5.4 64 44 28 . 6,555

Other physical 25-34 76 48 18 12,148
Physical

science 35-44 76 54 27 8,890
scientists 45-54 84 66 35 2,802

25-34 66 25 7 7,601
Other fields 35-44 66 30 10 7,322

45-54 76 41 11 3,250

Biological 25-34 86 69 38 4,744

science 35-44 89 80 58 4,440
45-54 93 82 55 2,082

Biological 25-34 66 43 7 2,131
scientists Agriculture 35-44 71 56 24 2,444

45-54 70 49 16 949
25-34 73 37 12 1,345

Other fields 35-44 84 53 22 1,521
45-54 80 51 21 794
25-34 76 47 12 5,280

Mathemati,c 35-44 84 69 24 3,175
Mathema- 45-54 87 71 40 1,495

ticians 25-34 69 31 5 3,527
Other fields 35-44 70 45 15 2,815

45-54 66 46 12 1,750
25-34 98 85 40 4,747

Psychology 35-44 100 93 57 4,122
45-54 97 94 68 1,697

Social 25-34 90 77 26 4,064
scientists Social science 35-44 94 86 50 6,397

45-54 96 87 66 3,399
25-34 77 48 9 6,258

Other fields 35-44 85 72 26 6,795
45-54 88 74 21 4,604

N 552,066
NA 222,682

Age and degree exclusions . . 379,759

Total N 1,154,507
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still the primary correlate of concentration, but that they worked to confound

the relationship in certain fields, though not in others. The overlap between

field of study and occupational classification was increasingly extended with

each successively highe level of academic attainment, and was more evident

among nen than among women at the lower levels, while the reverse was true in

the upper reaches.

Consequences for educational attainment of securing a degree in fields

of study outside the occupation group of employment were examined: Use of

cumulative percentage distributions indicated that sex roles were more impor-

tant in determining educational attainment by 1960 than was the factor of

correspondence between field of study and occupation group in the physical

sciences, biological sciences, and mathematics, but not in .ie social sciences.

Conversely, scientists with degrees in fields of study that coincided with

their 1960 occupation group affiliation were more likely to be at higher levels

of academic achievement than their counterparts holding degrees in other

fields when the factor of sex was removed from consideration.

For each of the occupation groups, age was less important in deter-

mining educational attainment by 1960 than w,s congruence between field of

study and the 1960 occupation. In general, concentration varied by academic

level; congruence between field of study and occupation group yielded higher

levels of academic attainment than was the case when field discrepancies

occurred. Age differences only affected this trend in a secondary way. Sex

roles were far more important in securing advanced training than maintaining

correspondence between field of study and occupational affiliation.



CHAPTER 5

SOURCES OF SUPPORT FOR UNDERGRADUATE
AND GRADUATE EDUCATION



Financial support.. for higher education.is theconcern of all private

and public-institutions responsible for increasing the supply of- manpower in

the scientific; Let' lical, and engine ing fields. A number of studies have

documented the extent to which graduates of American schools of higter educa-

tion rely on stipend support to permit full-time study (Davis, 1962; Warkov,

1964). They conclude that talented students who successfully complete at

least four years of study in 4 r.ollege of arcs and science need not defer

their advanced training or abandon a career in the scientific fields for

want of financial support.:

Although this may be the case for arts and science graduates in the

past ten years, more information is needed on sources of support for under-

graduate and graduate training of persons An the experienced civilian -14Lo.

force who are employed.in the scientific, technical, and engineering fields.

To meet this need, this sample of engineers -and scientists was asked to

report the source of support-they judged the most important for their college

and graduate level training and how many sources were relied on for training

. at each level,

Sources of Support for Undergraduate Training

The replies to a multiple response. quesion
1
asking, "How did you

finance your post-high. school training?" show a similar rank order in the

.frecinent7 with which a variety of sources were mentioned'by workers in each.

occupation grOup, although-there were occupational variations in the propor-

tions reporting each source (see Table 5,i'. The sources were

1. Aid from parents or relatives: 54 per cent: of the engineers

relied on kin to pay their- college expenses, the percentage

.rising to 64 among the social scientists.

1
See Question-7, p 6, of the questionnaire in Appendix 1,
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TABLE 5.1.

SOURCES OF FINANCIAL SUPPORT FORUNDERGRADUATE
TRAINING, BY OCCUPATION GROUP (1960)

(Per Cent Listing Each Source of Support)

Source of
Financial Support

Engineers
Physical_

Scientists
Biologicalr

i'dlzthematic iantScientists
Social

.4

Scientists

Aid from parents and
.

relatives .. . . . . , 54 63 63 60 64

Earnings while attend-
ing school . . . . . 55 53 55 51 .. 54

VA benefits . . . 37 27 28
.

24 23

Savings from previous
employment . .. . . , 42 42 46 33 39

Scholarship or fellow-
ship:, . . . . , . .

from college or
university , ; .

14

10

23

19

22

17

25

21

26

21

. from Federal agency. 4 4 5 4 .5

Loans .
. . 9 11 13 10 13

Employer paid . . , . 5 3 1 4 2

Research or teaching
assistantship .. 0 . 7 8 4

Other sources . 5 4 4 6 5

Totala . . . . 2.22 233 240 217 231

Base.N , . . , . . 717,529 '120,834 29,455 31,794 61,845L-
N . 961,458

NA, sources .

°
59,455

No college attendance 133,594

Total N 1,154,507

a
Total exceeds 100 per cent because of multiple responses.



89

2, Own earnings from employment while attending school (except assis-

tantship): 51 to 55 per cent of each occupation group worked part

time or full time during college,

Own savings from previous employment (including earnings between

school-terms) as many as 46 per cent of the biological scientists

used their savings for college, this percentage dropping to 33

among mathematicians,

4, Veterans Administra ion benefits (G-1- Bill or Vocational

rehabilitation): 37 per cent of the engineers financed their

college education in part through the C I. Bill or another

program of the VA. Among the physical and biological scientists

the extent of VA support was 27 to 28 per cent, and among the

social scientists', 23 per cent.

5. Scholarship or fellowship from college or university: only 10

per cent of the engineers reported receiving this support, in

contrast to 17 per cent of the biological scientists and 20

per cent of the remaining occupations.

6. Loans: from 9 to 13 per cent in each occupation checked loans

as a source of support for undergraduate training.

Other sources of financing incluc:ed scholarships r fellowships from

a Federal agency (mentioned by 4 to 5 per cent) arid- research or teaching

assistantships. 2 Fewer engineers received the latter support (2 per cent)

2
Two caveats are necessary in evalualing responses to the question on

sources of support. First, there are several classifications currenrly in
use of stipend support, i.e., scholarships,,fellowships, and assistantships;
therefore, a literal reading of the proportions reporting one rather than
another type of stipend support would not be justified. Second,. the quus-
tion distinguished among several institutional sources providing scholarships
and fellowships (e.g., Federal agency, college, or university), but assistant-
'ships, both teaching and research, were not classified by institutional
source, It is not possible to provide an estimate. of the extent to which
workers in these five occupation groups benefited from all forms of stipend
support provided by Federal and non-Pederal, sources.
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than did physical and biological scientists 7 to 8 per cent) or mathemati-

cians and slc-lal scientists (4 to 5 per cent). Employer-paid training was

mentioned by only one out of twe.nty engineers and by proportionately fewer

workers in the remaining occupation groups,

Most Important Source of Support for Undergraduate Training

The previous section identified the extent to which various sources

were used by engineers and scientists to support their college training, but

it indicated nothing about the relative importance of any particular source.

In addition to the multiple response question asking the respondent to check

off all sources of support used for his undergraduate training, information

was secured on the sources the worker considered most important,

Did the pattern of support found in the examination of all sources

supporting college level training hold for the single most important source?

Table 5.2 indicates a consistent pattern in the rank order, mentioning the

various sources of support among all occupation groups except the engineers.

Parental support was the more prominent of these sources, ranging from 29

per cent among the engineers to 40 per cent among the mathematicians. Second

in importance was income from a job while attending college; one our of every

five scientists relied on this source. In contrast, one out of four engineers

received aid from the VA in addition to their earnings. The Veterans Admini-

stration ranked third as the most important financial source among all the

scientists, with 15 to 19 per cent in each group receiving this aid. Support

from savings was the fourth ranking source fotall groups except the mathema-

ticians; among the latter, scholarships or fellowships from colleges and

universities were ranked fourth.

The importanCe of savings was emphasized by 7 per cent of the mathe-

maticians and 11 per cent of the engineers and biological scientists. The

next ranking source of support for college level training was the nonduty

stipend provieed by the school, cited by 3 per cent of the engineers and 8

per cent of the mathematicians as the most important financial source for
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TABLE 5,2

SINGLE MOST MORTANT SOURCE OF FINANCIAL SUPPORT FOR
UNDERGRADUATE TRAINING, OCCUPATION GROUP'(1960)

(Per Cent Listing Each Source of Support)

==========

Biological
sci.-ntists

==============.===r=======

Mathematicians
social

Scientists

=- = ===f=

Source of
Financial Support

Engineers

=s ===___

Physical

Scientists

Aid from parents
and relatives . . 29 37 36 40 38

Earnings while
attending- school 24 20 21 22 22

VA benefits 25 18 19 15 16

Savings from
previous employment . 11 10 it 7 8

Scholarship or
fellowship: .

from college or
university , . .

5

3

8

6

7

.5

10

8

9

7

from Federal agency 2 2 2 2

Loans 2 2 3 2 3

Employer paid . . 2 1 1 2 1

Research or teaching
assistantship . . . 0 1 2 1 1

Other sources . . . 2 1 3

Total 100 99 101 102 100

Base N 719,203 120,880 29,486 31,565 61,939

N . . 963,073

NA, other 57,840

No college . . 133,594

Total N 1,154,507
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uhdergraduate training. The remaining sources--research or teaching assistant-

ships, scholarships or fellowships from Federal agencies, loans and finances

from an employer--all contributed less than 4 per cent of the support in any

occupation group.

Thus parental support and income from work while attending school were

the most frequently mentioned among all sources of support and also were

designated as the two single most important sources of support for undergrad-

uate training.

All Sources of S.Ipport for Graduate Training

Information about sources of support for undergraduate training among

workers in the scientific and engiheering groups was supplemented by data on

sources of funds for any post-baccalaureate or graduate training. Table 5.3

presents these data. Contrary to our findings concerning undergraduate

Finances, here we find considerable variation in the proportions mentioning

these various sources. Social scientists and engineers most frequently

mentioned earnings while attending school. In each occupation, almost one out

of two workers relied on this source to some extent. Social scientists also

pointed to support from research and teaching assistantships (40 per cent) and

savings (39 per cent), while the second rank for the engineers was aid from

the Veterans Administration (28 per cent) followed closely by savings (25 per

cent) and finances from an employer (26 per cent). The fifth rank for both

occupation groups was aid from parents or relatives, 17 per cent of the engi-

neers and 32 per cent of the social scientists receiving this form of support.

Physical and biological scientists and mathematicians showed similar

patterns in the rank order mentioning these three sources of support: first,

research and teaching assistantships; second, earnings while attending school;

and third, savings.
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TABLE 5,3

SOURCES OF FINANcIAL SUPPORT FOR GRADUATE
TRAINING., BY OCCUPATION GROUP (1960)

(Per Cent Listing Each Source of Support)

Source of
Financial Support

1 Physical
Engineers',

[Scientists
Biological
Scientists

Matheii4rIcians
Social.

Scientists

Aid from parents c:

and relatives . 17 27 :27 24 32

Earnings while
attending school . 48 36 35 39 49.

VA benefits 28 26 33 30 36

Savings from previous
employment .... 25 33 33 33 39

Scholarship or
fellowship: .

from college or
university . .

12

8

33

20

3-5

21

36

18

37

25

from Federal agency 4 13 14 18 12

Loans . . 4 9 10 9 13

Employer paid 26 8 6 14 5

Research or teaching
assistantship 16. 50 58 42 40

Other sources 3 4 4 6 6

Total 179 225 241 233 257

Base N 143,460. 64,375 20,850 17,631 50,527

N 296,843

NA 96,663

No graduate training . 761. 001

Total N , ' 1,154,507

a
Total exceeds 100 per cent because of multiple responses,
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The Most Important Source of Finances for Graduate Training

In discussing all sources of aid for graduate training, it was found

that the physical and biological scientists and the mathematicians were more

similar to each other in rank order relationships than they were to the social

scientists and engineers, and that the two latter groups shared hardly any of

the same rankings. This still held true, but the significant sources showed

a different pattern.

For exa;aple, "earnings while attending school" ranked first in the

proportions among all five occupation groups mentioning it as a source of

support, but research and teaching assistantships were most frequently men-

tioned in three of the four scientific occupation groups as the single most

important source of support for graduate level training. Among the engineers

and social scientists, earnings while attending school were reported to be the

single source providing the most support (see Table 5.4).

Types of Support for Undergraduate and Graduate Level Training

Data on sources of support can be re-examined if we combine informa-

tion on hand concerning (1) the presence or absence of certain sources of

support, and (2) the chances that it was reported as the single most impor-

tant source of support. These two dimensions are shown in each of the two

figures of Charts 5.1-5.5. The vertical axis in each chart is the percentage

of workers in each occupation group who reported a source among those providing

support for college level training and for graduate level training, respec-

tively. In like manner, the horizontal axis indicates the percentage who

reported the source to be the single most important one. The vertical dimen-

sion in each figure can be thought of as measuring "frequency" of a given

type of financial support, while the horizontal dimension measures its

"salience."

As can be seen in the charts, the two criteria were with a few

exceptions not strongly related, some sources high on one dimension and not

on the other, and some low on both. There was substantial variation within
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TABLE 5-4

SINGLE MOST IMPORTANT SOURCE OF FINANCIAL SUPPORT -FOR.
GRADUATE TRAINING, BY OCCUPATION GROUP (1960)

(Per Cent Listing Each Source of Support)

Source of
Financial Support

khsical
Engine!--

clerILists

BioloO.cal

Scientists Mathematicians
Social

Scientists

Aid from parents
and relatives . 8 10 7 8 10

Earnings while
attending school . 32 18 14 19 22

VA benefits 16 13 13 13 18

Savings from previous
employment . . 10 8 8 10 12

Scholarship or
fellowship

from college or
university . .

7

4

16

9

15

9

15

8

14

10

from Federal agency 3 7 7 4

Loans 1 2 2

Employer paid 16 2 6

Research or teaching
assistantship . 10 30 38 24

Other sources 1 2 1
-)

2

Total 101 101 99 '99 100

Base N o . 142,701 64,1.77 20,874 17,616 50,602

N . 0 0 J 0 0 295,970

NA, other . . . 0 . 97,536

No graduate training . 761,001

Total N . 1,154,507
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and between occupation groups in the typing of these various sources of

support, together with considerable change in the classification of types

of sources, if ccmparisons are made between undergraduate and graduate level

training. One marked tendency, applicable to all four scientific occupation

groups, was for "aid from parents or relatives" to show considerable frequency

and salience at the undergraduate level, but to diminish greatly at the grad-

uate level of training, while on the other hand, "research and teaching

assistantship" moved from relatively minor importance at the undergraduate

level to considerable significance along both dimensions at the graduate level.

Important Sources of Support and Educational Attainment, 1962

Undergraduate Training

Workers in these five scientific and engineering occupation groups

showed distinctive patterns of support from a variety of sources for both

undergraduate and graduate level education. Here, special attention is given

to their evaluation of the single most important source of support for under-

graduate training, taking into account their 1962 level of education. Were

those holding the doctorate by 1962 Tore likely than their counterparts

holding the bachelor's to attribute primary importance to certain sources of

support for their undergraduate training?

The five panels of Table 5.5 provide this information and show a

definite pattern. In general, the higher the level of attainment, the more

likely were workers to consider a college or university scholarship or fellow-

ship as the single most important source of support. Furthermore, in every

group except the biological scientists, workers below the bachelor's level in

attainment were much less likely than their occupational counterparts with the

four year academic degree or more to consider aid from parents or relatives

their single, most important source of financial support for undergraduate

level training. This finding probably reflects socio-economic differentials

in family origins of workers variously classified by educational attainment.
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'[ABLE 5.5

SINGLE MOST IMPORTANT SOURCE OF FINANCIAL SUPPORT FOR UNDERGRADUATE
TRAINING, BY EDUCATIONAL ATTAINMENT (19b2) AND OCCUPATION GROUP (1960)

(Per Cent Listing Each Source of Support)

a) Engineers

Source of
Financial Support

No Degree Bachelor
,

s
Bachelor's

Plus
Master's Doctorate

Aid from parents
and relatives . . . 23 33 26 35 44

Earnings while
attEnding school V 33 17 23 18 13

'VA benefits 21 30 25 22 11

Savings from previous
employment 11 10 11 11 7

Scholarship 07
fellowship: V

from college or
university

4

2

5

3

7

4

8

5

19

16

from Federal agency 2 2 3 3 3

Loans 2 2 3 2 1

Employer paid . . . 5 1 0 1 1

Research or teaching
assistantship 0 0 0 0 2

Other sources 3 2 3 3 2.

Total 102 100 100 100 160

Base N 228,422 255,953 143,264 69,040 9,469

N . 706,148

NA source . 46,024

No college 127,570

Total N . 879,742
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TABLE 5.5--Continued

b) Physical Scientists

Source

Financial Support
No Degree Bachelor's

Bachelor`s
Plus

Master' s Doctorate

Aid from parents
and relatives . . . 27 37 37 39 43

Earnings while .

attending school . . 31 17 23 17 14

VA benefits 14 25 18 18 13

Savings from previous
employment 13 10 10 10 8

Scholarship or
fellowship.

from college or
university

6

3

6

5

6

4

11

8

15

la

from Federal agency 3 1 2 3 3

Loans 3 2 3 2 2

Research or teaching
assistantship . . . 0 1 2 1 3

Employer paid 3 1 1 0 0

Other sources 2 2 1 1 2

Total 99 101 101 99 100

Base N 16,929 31,761 24,569 23,566 22,962

N . . ... . 119,787

NA, other . . 5,159

No college . , 10,876

Total N . . 135,822
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TABLE 5.5--Continued

= ==

c) Biological Scientists

Source of
Financial Support

No Degree Bachelor's
Bachelor's

Plus
Master's Doctorate

Aid from parents
and relatives . . . . 39 37 34 35 35

Earnings while
attending school . . 22 18 20 22 21

VA benefits 13 24 20 22 17

Savings from previous
employment 13 11 13 10 10

Scholarship or
fellowship:

from college or
university

4

2

4

3

7

3

5

4

10

8

from Federal agency . 2 . 1 4 1 2

Loans 4 3 2 3 3

Research or teaching
assistantship . . . 0 1 2 2 3

Employer paid 2 0 1 0 0

Other sources 3 2 2 1 1

Total 100 100 101 100 100

Base N 2,464 5,292 3,680 7,648 10,011

N 29,095

NA, other 1,249

No college 2,535----
Total N 32,879
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TABLE 5.5--Continued

=========.==========....w.====.=======.===========================.

d) Mathematicians

Source of
Financial Support

Degree Bachelor's
Bachelor's'Ito

Plus
Master's Doctorate

Aid from parents
and relatives . . . . 31 44 37 42 45

Earnings while
attending school . . 33 21 25 14 17

VA benefits 15 16 15 18 10

Savings from previous
employment 7 7 7 8 6

Scholarship or
fellowship:

from college or
university

4

3

8

7

8

6

13

10

14

11

from Federal agency 1 1 2 3 3

Loans 2 1 2 1 5

Employer paid 3 0 3 2 1

Research or teaching
assistantship . . . . 0 - 1 1 1

Other sources 4 2 3 2 2

Total 99 99 101 101 101

Base N 5,583 6,931 5,218 8,748 4,640

N 31,120

NA, other 1,187

No college . 5,426

Total N 37,733
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TABLE 5.5--CA:ntinued

e) Social Scientists

Source of
Financial Support

No Degree Bachelor's
Plus

Bachelor's
Master's Doctorate

Aid from parents
and relatives . . . . 28 42 35 38 40

Earnings while
attending school . . 31 18 25' 23 21

VA benefits 13 20 19 16 14

Savings from previous
employment . . . . . 13 7 7 8 8

Scholarship or
fellowship: . . .

from college or
university

. . .

4

2

8

5

7

6

9

7

11

9

from Federal agency 2 3 1 2 2

Loans 4 2 2 2 3

Employer paid 1 0 2 1

Research or teaching
assistantship . . . 1 1 1 1 2

Other sources 5 1 3 3 2

Total 100 99 101 101 102

Base N 4,774 5,930 6,041 21,989 22,811

N . . 61,545

NA, other 3,413

No college 3,373

Total N 68,331
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In contrast to the above, college graduates, with the exception of

biological scientists, were less likely to consider earnings from employment

while attending school as their single most important source of support for

college level training than were those attending college but not taking the

bachelor's degree by 1962.

This also tended to be the case with respect to savings from previous

employment (including that earned between school terms). Yet another pattern

appeared in each occupation group with respect to Veterans Administration

benefits: workers securing the bachelor's, the "bachelor's plus," or the

master's degree were more likely to point to the importance of VA benefits

than their counterparts at either end of the academic scale. In general,

earnings and savings were correlated with relatively low levels of academic

attainment by 1962; VA benefits in college correlated with intermediate levels

of attainment; and aid from parents or family, or a scholarship or fellowship

during the undergraduate years correlated with advanced lent is of academic

achievement by 1962.

In addition, there were distinctive differences between men and women

in reporting the most important source of support for college level training

even when educational level in 1962 was taken into account. As shown in

Table 5.6, women more frequently than men considered a university scholarship

or fellowship, or aid from parents or family as the single most important

source of financing during the undergraduate years. On the other hand, men

more frequently than women reported VA benefits, earnings from previous

employment, and savings to have been the single most important source of

support during the college years.

Graduate Level Training

Table 5.7 shows a change from undergraduate to graduate level education

in the pattern designating single most important sources of support. Aid from

parents or family no longer played a dominant role in graduate level education,

although such 'support did prove to be important during the undergraduate years.
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TABLE 5.7

SINGLE MOST IMPORTANT SOURCE OF FINANCIAL SUPPORT FOR GRADUATE
TRAINING, BY EDUCATIONAL ATTAINMENT (1962) AND OCCUPATION GROUP (1960)

(Per Cent Listing Each Source of Support)

============================...-=
!) Engineers

Source of
Financial Support

Bachelor's
Plus

1

Master's Doctorate

Aid from parents and
relatives 6 9 5

Earnings while attending
school 37 28 23

VA benefits 15 18 11

Savings from previous
employment . . . . . . . 11 10 6

Scholarship or fellowship: . 3 8 18

from college or university 2 5 11

from Federal agency . . 1 3 7

Loans 1 1 0

Employer paid 22 11 3

Research or teaching
assistantship 3 15 37

Other sources 2 1 0

Total 100 100 100

Base N 67,405 65,365 9,730

N 142,500

NA, other 82,510

No graduate training 654,732

Total N 879,742
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TABLE 5.7--Continued

...... ----------------------
b) Physical Scientists

Source of
Financial Support

Bachelor's
Plus

Master's Doctorate

Aid from parents and
relatives 13. 11 7

Earnings while attending
school . . . . 30 16 10

VA benefits 13 16 9

Savings from previous
employment . . . 12 9 4

Scholarship or fellowship: 12 17 25

from college or university 3 8
..

15

from Federal agency . .
9 9 10

Loans 2 2 1

Employer paid 7 3 1

Research or teaching
assistantship 13 28 45

Other sources ..... 0 2 2 1

Total 101 101 100

Base N . . , . . 16:664 23,665 23,615

N 63,944

NA, other . 9,117

No graduate training 62,761

Total N 135,822
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TABLE 5.7 -- Continued

c) Biological Scientists

Soure of
Financial Support

Bachelor's
Plus

Master's Doctorate

Aid from parents and
relatives 10 25 6

Earnings while attending
school 30 17 8

VA benefits 13 17 11

Savings from previous
employment 13 10 6

Scholarship or fellowship: 17 16 19

from college or university 7 7 10

from Federal agency . . 10 9 9

Loans 2 1 1

Employer paid 7 3 1

Research or teaching
assistantship . . . . . . 12 30 51

Other sources 1 1 1

Total 102 99 101

Base N 2,483 7,682 10,428

N 20,593

NA, other 1,511

No graduate training 10,775

Total N 32,879
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TABLE 5.7--Continued

d) Mathematicians

Source of
Financial Support

Bachelor's
Plus

Master's Doctorate

Aid from parents and
relatives . . . . . . . . 9 9 5

Earnings while attending
school 35. 16 11

VA benefits . . . . . . 10 16 10

Savings from previous
employment . . . , . . . 9 12 7

Scholarship or fellowship: 7 24 28

from college or university 1 3 14

from Federal agency . . 6 1', 14

Loans . . . . . . . . 2 2 3

Employer paid . . . . . 16 5 1

Research or teaching
assistantship 10 22 39

Other sources . . . . . . 3 3 1.

Total 99 102 100

Base N 3 973 8,888 4,719

N . . . .... .17,580

NA, other . 1,512

No graduate training 18,641

Total N 37,733
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TABLE 5.7--Continued

e) Social Scientists

= = =

Source of
Financial Support

Bachelor's
Plus

Master's Doctorate

Aid from parents and
relatives 11 10 9

Earnings while attending
school 34 24 18

VA benefits 16 18 18

Savings from previou.
employment 9 16 9

Scholarship or fellowship: . 13
--

12 21__

from college or university 6 7 13

from Federal agency . . 7 5 8

Loans 3 2

Employer paid 5 2 1

Research or teaching
assistantship 9 15 23

Other sources 3 2 3

Total 101 100 102

Base N 4,662 22,025 23,749

N 50,436

NA, other . . . . 2,716

No graduate training 15,179

Total N 68,331
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Here we find that university scholarships, and fellowships and assistant-

ships, of both the teaching and research variety, were considered to be of

primary importance among workers in each of these scientific and engineer-

ing occupations, especially among those attaining the doctorate by 1962.

Conversely, the following sources were less likely to be evaluated as criti-

cally important for graduate level training when the level of education

attained by 1962 is taken into account: earnings, savings, and employer-

paid training. Again, with the exception of 1960 social scientists, VA

benefits were more prominent among workers holding the master's in 1962

than among "bachelor's plus" students or recipients of the doctorate_

Sex differences in evaluating the importance of these various

sources are shown in Table 5.8. While women more frequently than men

reported a university scholarship or fellowship as their most important

undergraduate source of support, the pattern at the graduate level showed

no consistent advantage accruing to either sex group compared across the

five broad occupations. However, male physical and biological scientists

were more likely than their female counterparts to attribute primary impor-

tance to a teaching or research assistantship, but no pronounced sex

difference in evaluating assistantships appeared in the remaining occupation

groups.

The more frequent male attribution of importance to earnings as a

means of support for college level training did not carry over to graduate

level academic training: women were as likely as men to rely primarily on

earnings to finance their graduate level training. Furthermore, savings,

employer-paid training, and aid from parents or family were more readily

acknowledged by women as their single most important sources of support at

the graduate- level, while men invariably reported VA benefits as serving

the same purpose.
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Summary

Chapter 5 considered the various sources of monetary support and

their rel .tive importance in the undergraduate and graduate education of

America's 1960 scientists and engineers.

A variety of sources of support for undergraduate level training

were mentioned by workers in each occupation group. First was aid from

parents or relatives, which was reported by 54 to 64 per cent of America's

engineers and scientists, depending on occupation group. Next was own

earnings from employment while attending school, 51 to 55 per cent; then,

own savings from previous employment, 33 to 46 per cent, followed by VA

benefits, 23 to 37 per cent; then scholarship or fellowship from college

or university, 10 to 20 per cent; and loans, 9 to 13 per cent. Other sources

were mentioned by less than one out of ten workers.

At the graduate level the sources most frequently mentioned were

earnings while attending school; from 35 per cent of the biological

scientists up to 49 per cent of the social scientists listed this as a

source of financing for graduate training. Somewhat more frequently

mentioned was research or teaching assistantships, ranging from 40 per cent

among the social scientists to 58 per cent 'among the biological scientists,

but considerably underreported by the engineers (16 per cent). Also mentioned

by at least one out of ten workers were college or university scholarship

or fellowship, loans, savings from previous employment, aid from parents or

relatives, and VA benefits.

Data on the most important single source of financial support for

undergraduate training indicated a consistent pattern in the rank order of

proportions mentioning the various sources of support among all occupation

groups, except the engineers. Parental support was the more prominent;

second was a job while attending college, andyA support was third. A direct

relationship between 1962 educational level and the proportion of an occupa-

tic3 group relying on a specific source for college level training held true
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only for support from scholarships and fellowships given by colleges and

universities. Except among the physical scientists, women more than men

at every education level relied on scholarships and fellowships frnm colleges

and universities. Another major source of finance from which women consist-

ently benefited more than men was aid from parents or relatives. Otherwise,

the other important sources of funds for college training were mentioned

less frequently by women than by men, in all occupation groups and at almost

all education levels.

America's 1960 scientists and engineers reported research or teach-

ing assistantships and earnings while attending school to be the most

consistently important single source of financial support for graduate

training. The former was mentioned by only 10 per cent of the engineers

and by 18 to 38 per cent of the scientists. From 14 per cent of the biologi-

cal scientists to 32 per cent of the engineers reported earnings while

attending school. When educational attainment by 1962 was taken into

consideration, research or teaching assistantships rose sharply in incidence

of mention, just as earnings while attending school dropped off. This

relationship of source of support to academic attainment was maintained

among men and women alike.

Charts comparing all sources of financial support with the single

most important source for undergraduate aid graduate level training, among

all five occupation groups, revealed some importan.. changes in the relative

significance of financial sources from undergraduate to graduate training.

Thus aid from parents or relatives was important at the undergraduate level,

but less so among those with graduate level training; research and teaching

assistantships followed the opposite pattern.



CHAPTER 6

QUALIFICATIONS FOR 1962 EMPLOYMENT



This survey focuses on the relationship between educational and

attainment and occupational affiliations: clearly, formal educational

attainment importantly determines whether or not highly technical and

scientific occupations are open to workers in the labor market. Yet,

it is also true that qualifications necessary to enter certain employ-

ment hinge on other criteria as well, i.e., experience acquired on the

job and in many cases supplementary training acquired outside the realm

of formal degree programs. The purpose of this chapter is to describe

how workers in these five scientific and engineering occupation groups

evaluated these various types of qualifications for their 1962 emploment.

Specifically, they were asked the following question:

Which. of the following items listed below contributed.most
significantly to your becoming qualified for your present
job?.

Special training or courses given by employer

Course work at a technical institute, college, or university
without acquiring a degree

Acquired an A.A. degree or certificate from a technical
institute or junior or community college

Acquired a B.A., B.S., etc.

Acquired a graduate or professional degree

Post-high school courses at a vocational or technical high
school

Correspondence courses

Military training applicable to civilian occupations

Experience in present or related field of employment

Other: specify

Needless to say, these data are of a different order than the

factual information on educational attainment analyzed in previous chap-

ters. Nevertheless, much an be learned about the efficacy of various

127'
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types of training through an evaluation offered by scientific and tech-

nical workers about the jobs they held.

As usual, the findings were elaborated in terms of occupation

group, academic attainment, sex, and age group. Table 6.1 shows the

distributions, by occupation group, of the most significant educational

experiences contributing to the 1962 job: formal training and work

experience were the two most important factors in qualifying for 1962

employment. The finding obtained across occupation groups, although there

was some interoccupational group variation. For example, engineers

reported work experience one of the significant contributors to their

1962 situation with greater frequency (65 per cent), than did the other

occupation groups (percentages ranged from 51 for biological scientists

to 56 for mathematicians). In contrast, acquisition of a graduate or

professional degree was considered significant by only 14 per cent of the

engineers, while 36 per cent of the physical scientists, 37 per cent of

the mathematicians, 58 per cent of the biological scientists, and no less

than 71 per cent of the social scientists were so disposed.

The significance of the bachelor's degree in developing one's

qualifications, according to the workers in the five 1960 occupation

groups, also varied by occupation: social scientists were the least so

inclined (39 per cent) while physical scientists (56 per cent) mentioned

the bachelor's degree with the greatest frequency.

College work without a degree and special training by one's

employer both received some attention, but less so than the previous

items (see Table 6.1).

Reading across the rows of Table 6.2, there were clear-cut and

very large differences in the perceived importance of various educational

experiences among incumbents of different educational attainment. This

held, altough in different ways, for each of the five types of experi-

ences selected
1

in every occupation group. Specifically, experience and

1
Remaining.experiences were excluded because they were infrequent.
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formal training again elicited the greatest response among America's

1960 engineers and scientists, while collev without a degree and training

by one's employer again were of secondary importance.

Experience in present or related field --In all occupation groups,

the importance of this experience was most evident among those persons

who lacked the bachelor's degree (from 60 per cent among the biological

scientists to 74 per cent among the engineers), dropping off steadily and,

in some cases, preceptibly as the level of academic attainment rose Thus

55 per cent of the engineers holding doctorate degrees, 50 per cent of the

social scientists, 46 per cent of biological scientists, and only 41 and

38 per cent respectively of the physical scientists and mathematicians

holding doctorates were inclined to view this type of experience as con

tributing sienificantly to their 1962 role qualifications.

Acquired the bachelor's degree, -Whether or not acquisition of a

bachelor's degree was viewed as a significant contribution to one's 1962.

job operated as a consistent function. of academic attainment. Not sur-

prisingly, persons with the bachelor's as their highest degree were most

likely to emphasize its importance for their 1962 employment qualifications

while at each succeeding level of academic attainment this degree dropped

preceptibly in importance. Thus, while recipients of the bachelor's de-

gree ranged from 75 to 92 per cent approving (depending on 1960 occupa-

tional affiliation), recipients of the doctorate dropped from 24 to 39

per cent in their estimates of the significance of this experience.
2

Graduate or 2afessional de rge..-Not unexpectedly, evaluations

of this academic degree were directly opposite those above For persons

2
Note that a number of those classified as having no four -year

college degrees by 1962 responded that a bachelor's degree (similarly,
a graduate or professional degree ) made an important contribution to
their work qualifications. This discrepancy can be explained, in part,
by the classification of academic attainment, it was limited to degrees
received no later than the 1961 calendar year. A number of these workers
secured additional degrees in 1962, however, and responded in terms of
their then current academic status during the spring and summer of 1962,
when this study was in the field.
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in the five occupation groups who possessed a graduate or professional

degree, this was viewed as important in the attainment of their 1962

job situation. At the master's level, 90 per cent of the social scien-

tists, 85 per cent of the biological scientists, 83 per cent of the

physical scientists, 81 per cent o.7. mathematicians, and 73 per cent of

the engineers attributed enough significance to this educational experi-

ence to report it, while at the doctoral level 97 per cent of the mathe-

maticians, 96 per cent each of the social and biological scientists, 93

per cent of the physical scientists, and 91 per cent of the engineers

did so. At the lower levels of academic attainment, of course, the

figures were in reverse, never exceeding 27 per cent, and in the main,

no higher than 15 per cent (see Table 6.2 for detailed inspection).

These findings are not as simplistic as they may at first appear;

that is, that professional people, if they had the qualifications, con-

sidered them important. The significance of graduate or professional

training culminating in a degree is brought into focus perhaps only when

it is compared with the other important background experience factor:

experience in present or related field. For here we see, in a comparison

of the corresponding two rows of Table 6.2, that for all occupation groups

the importance of experience (and presumably this is practical, on-the-

job experience) varied inversely with graduate or professional training,

i.e., formal training, holding academic attainment constant.
3

College without a degree.--Again not surprisingly, persons in all

occupation groups who lacked the bachelor's degree viewed this experience

as significantly contributing to their 1962 job, while those on up the

academic ladder increasingly disclaimed its significance. In general,

this experience was accorded less attention at all academic levels of

attainment and among all occupation groups than any of the prior experi-

ence factors.

3
This, of course, has interesting implications for the literature

of the professions, because it relates, if indirectly, to the question
whether formal training lies closer to the core of professionalism than
practical experience; and the implication, at least insofar as these data
are concerned, appears to be that it does.
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Special training by employer --In many ways employer training is

akin to practical experience, and so, not surprisingly, responses on this

item paralleled (although in lesser magnitudes) the prior findings, and

as such, reiterated the suggestion that practical experience bears an

inverse relation to formal training if academic attainment is held con-

stant. Among scientists and engineers lacking the bachelor's degree,

from 27 per cent of the mathematician, up to 37 per cent of the biological

scientists, mentioned thi. experience On the other hand, among recip-

ients of the doctoral degree, only 1 or 2 per cent considered "special

training by employer" important for their 1962 job.

Experience and Training, by_Sex

Only minor sex difterEnces occurred on the question of the sig-

nificant educational contributions to one's current qualifications.

Table 6.3 (identical to the previous table save that it differentiated

by sex and dropped engineering for Lack of female representation) offers

eighty comparisons between men and women. As can be seen, the approxi-

mate similarities greatly outnumbered the sharp distinctions: in only

seventeen of the eighty comparisons was there a difference of 10 per

cent or more, and usually not much more. In overview, then, men and

women of equivalent education offered similar evaluations of experiences

contributing to 1962 job qualifications.

Comparisons by age group (not shown) indicated that evaluations

of work experience contributing to qualifications for the 1962 employ-

ment were essentially the same among younger and older workers of equiv-

alent educational attainment This finding, that there were no essential

age-related differences in evaluation, underscores the definitive role

of educational attainment in the judgments that engineers and scientists

offered of relevant work experience
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Supplementary Training

Evaluations of work experience aside, many engineers and scientists

upplement their formal training with other types of preparation. In this

section, attention is given to the questionnaire item
4

designed to secure

.nformation on the types and subjects of preparation employed scientists

and engineers have undertaken in the form of nondegree supplementary training.

Table 6.4 shows that a substantial minority of the workers in each

scientific and engineering occupation group had received some form of supple-

mentary training: among the engineers, over four out of ten (41 per cent)

had-done so by the time they returned their questionnaires to the Bureau of

the Census, but most were closer to 30 per cent.

TABLE 6.4

SUPPLEMENTARY TRAINING OF PERSONS IN THE 1960 EXPERIENCED
CIVILIAN LABOR FORCE, BY OCCUPATION GROUP (1960)

(Per Cent with Supplementary Training)

=============

Occupation
Group

="-=======================
Weighted
Number of
Persons

Received
Supplementary

Training

Engineers . . 876,731 41

Physical scientists 135,411 28

Biological scientists 32,776 29

Mathematicians 37,617 30

Social scientists 68,109 31

N . . 1,150,644
NA, other 3,863

Total N 1,154,507

"See question No. 11, p. 7 of the Questionnaire, Append.:.
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Thus 31 per cent of America's 1960 social scientists, 30 per cent of

the mathematicians, 29 per cent of the biological scientists, and only 28

per cent of the physical scientists reported some form of supplementary

training.

-Among all five occupation groups, persons below the master's level

reported supplementary training in proportions approximating 30 to 40 per

cent, while at the master's level the figures were closer to 30 per cent,

and at the doctorate level the proportions were even lower--from 24 per

.cent among social scientists to a mere 8 per cent among mathematicians, with

biological scientists at 18 per cent, engineers at 17 per cent, and physical

scientists at 13 per cent (see Table 6.5).

When sex differences were considered (Table 6.6) there was relatively

little change in the patterns already established. The overall pattern,

then, was for men and women alike to receive supplementary training (compare

Tables 6.5 and 6.6). In the four scientific occupation groups, both men

and women, save for biological scientists, showed an especially low incidence

of supplementary training at the doctoral level. Moreover, the trend for

recipients of the bachelor's degree to participate in most supplementary

training, with workers lacking a four-year degree and persons with some

graduate training running close behind, was repeated again for both men and

women. Six differences of ten percentage points or more occurred in four

out o, the twenty possible comparisons. Among the biological scientists 17

per cent of the male doctorate holders reported supplementary training,

while among their female counterparts 28 per cent reported likewise. At the

other end of the academic ladder, male and female social scientists without

the bachelor's degree or with just the bachelor's also reported differently

While 42 per cent of the male social scientists without a degree indicated

they had received supplementary training, only one out of four of their

female counterparts did the same. Among social scientists with a bachelor's

degree 45 per cent of the men reported supplementary training, compared with

34 per cent of the women.
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Sub'ect of Training

Sixteen specific subjects of supplementary training reported by

workers in the five scientific and engineering groups are considered below.

Table 6.7 shows the proportion of each occupation ..;rour, who had re-

ceived or were receiving training in these selected subjects, it,s can be

seen from the table, 31 per cent of the engineers reported "engineering' as

a subject of supplementary training. Also, 9 per cent reported "business

management," and 4 per cent reported "mathematics" and "skilled craft' training.

The physical scientists show greater diversification; 13 per cent reported

"physical science" as a subject of supplementary training; 8 per cent reported

"engineering," and 5 per cent indicated extra training in "business management."

Eighteen per cent of the biological scientists reported "biology and agricul-

ture" as a subject of supplementary training, the only occupation group to

give any attention to these subjects. Mathematicians as well showed an af-

finity for their own field; 15 per cent of the mathematicians reported

"mathematics" as a subject of supplementary training, while 6 per cent reported

"business and commerce" and 5 per cent indicated "engineering" and "business

management." Social scientists also showed diversification in reporting subjects

of supplementary training: 8 per cent said "psychology" was a subject of such

training, and 8 per cent, too, reported "social science" other than psychology.

Six per cent reported "business and commerce" a subject of extra training, 6

per cent reported "miscellaneous nontechnical training," and 5 per cent each

reported "business management" and "all other" as subjects of supplementary

training.

In total, there was.a tendency for incumbents of a given occupation

group to report supplementary training in subjects directly related to the'x

occupation group, particularly the engineers, but there remained, nonetheless,

wide diversification among subjects of supplementary training.
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Selected Subjects of Supplementary Training
by Academic Attainment

The five panels of Table 6.8 present some information on the subject

of supplementary training among scientists and engineers classified by their

highest academic degree attained by 1962. Subjects of training were limited

in each panel to those reported by at least 5 per cent of the occupation group

at any one level of academic attainment.

TABLE 6.8

SUBJECT OF SUPPLEMENTARY TRAINING OF PERSONS IN THE 1960 EXPERIENCED
CIVILIAN LABOR FORCE, BY EDUCATIONAL ATTAINMENT (1962) AND

OCCUPATION GROUP (1960)

(Per Cent Listing Each Subject)

= ==

a) Engineers

= = =

Edcuational
Attainment

Weighted
Number of
Persons

Subject of Supplementary Traini ng

Engineering Mathematics
Business

Management
Skilled

Craft

No degree , . 380,778 35 3 9 6

Badhelor's 259,837 26 3 10 3

Bachelor's
plus . 144,899 32 5 10 3

Master's 70,055 24 4 9 3

Doctorate . . 10,056 7 4 3 1

N 865,625
NA plus exclusions ....... . . 14 117

Total N 879,742
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TABLE 6,8--Continued

b) Physical Scientists

Educational
Attainment

Weighted
Number of
Persons

Subject of Supplementary Training

Engineering
Physical
Science

Business
Management

No degree . . 29,281 9 15 3

Bachelor's 32,236 8 13 6

Bachelor's plus . 24,937 10 14 8

Master's 24,075 9 17 6

Doctorate . . . . 24,055 4 5 3

N 134,584
NA plus exclusions 1,238

Total N 135,822

c) Biological Scientists

Educational
Attainment

Weighted
Number of
Persons

Subject of Supplementary Tra ning

Physical
Science

Biology
and

Agriculture

Medical
and Dental

Health

Business
Management

No degree . . 4,996 1 16 5 3

Bachelor's 5,362 2' 30 6

Bachelor's plus 3,716 4 22 7 5

Master's 7,881 19 4 3

Doctorate . 10,507 2 11 2 1

N 32,462
NA plus exclusions 417

Total N 32,879
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TABLE 6.8--Continued

Educational
Attainment

Weighted
Number of
Persons

No degree . . 11,158

Bachelor's 7,004

Bachelor's plus 5,288

Master's . . 9,014

Doctorate . . 4,790

N

'Mathematicians

Subject of Supplementary Training

Engi-
neering

Mathe-
mati-
cians

Statis-
tics

4

3

10

6

2

6

27

21

18

4

4

4

5

2

1

Business Business
and Manage-

Commerce ment

6 6

12 7

9 8

2 4

0 0

NA plus exclusions
37,254

479

Total N 37,733

e) Social Scientists

Education,
Attainment

Weighted
Number of
Persons

Subject of Supplementary Training

Mathe-

mati-
cians

Psy-

chol-
oay0,

Busi-

ness

and

Com-
merce

Busi-
ness
An-

age-
ment

Social
Sci-
ence

Mis-
celle-

neous
Non-

tech-
nical

No degree . . 8,575 2 2 15 10 4 5

Bachelor's . 6,129 5 2 9 8 6 13

Bachelor's plus 6,139 5 6 7 5 8 9

Master's 22,881 2 10 5 4 10 7

Doctorate . 24,132 1 9 2 3 8

N 67,860
NA plus exclusions 471

Total N 68,331
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Among the fiv2 occupation groups, with the partial exception of the

social scientists, the subject or subjects of supplementary training most

frequently chosen were the ones most closely related to the 1960 occupation

group affiliation. Engileers supplemented their training with engineering,

physical scientists with physical science, and so on. Indeed, among three

of the occupation groups--engineers, biological scientists, and mathemati-

cians--choices in occupation-related subjects of supplementary training far

overshadowed those in other kinds of supplementary training. And, by and

large, this is true up and down the ladder of academic attainment. Again,

supplementary training dropped off sharply at the doctoral level (with the

exception of social scientists reporting "psychology" and "social science");

this was particularly the case among those subjects of training most closely

akin to their respective occupation group affiliation.

Another earlier pattern, repeated here, was the bachelor's and "bache-

lor's plus" workers to report thesp subjects more frequently than their

occupational counterparts at other academic levels.

In sum, a pattern was found of rather close affinity between subject

or supplementary training and type of occupation pursued, a tendency for

supplementary training to decline among recipients of the doctorate degree,

and finally a rather strong tendency for workers with the bachelor's degree

to overshadow their fellow workers in reporting supplementary training.

Summary

Respondents indicated educational and work-related experiences. quali-

fying them for their 1962 job: Of the ten possible types of experience, formal

training--either the bachelor's degree or graduate and professional degreas--

and work experience--experience in present or related field--were easily the

most significant and important factors contributing to the 1962 employment of

America's scientists and engineers.

"Experience in present or related field" in all occupation groups was

most extensively chosen among persons lacking the bachelor's degree, but
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dropped off steadily, and in some cases precipitously, with rising academic

attainment. "Acquisition of the bachelor's degree" varied directly with

academic attainment among all five occupation groups, such that it was most

heavily reported at the lower educational levels, ?ad least so at the higher

levels. "Acquisition of graduate or professional degrees" likewise varied

directly with educational attainment; the higher the degree attained, the

more frequently it was reported as a significant contribUtiun. "College with-

out a degree" was esteemed by persons with college attendance but no degree

among all five occupation groups, but not by others. Finally, "special

training by employer" was evaluated very much 'like "experience in present

or related field."

Among all five engineering and scientific occupational categories,

holders of any type of supplementary training were in the minority. Thus

41 per cent of the engineers received supplementary training by 1962, as did

28 per-centof the physical scientists, 29 per cent of the biological scien-

tists, 30 per cent of the mathematicians, and 31 per cent of the social

scientists. Educational attainment was established as the most important

single determining factor in determining whether supplementary training was

secured. In each occupation group, supplementary training was most extensive

among workers with no degree, the bachelor's degree, and among those with some

graduate training; it diminished among recipients of the master's degree and

dropped off at the doctoral level. The subject or subjects of supplementary

training received most frequently coincided with the. 1960 occupational

ation, i.e., engineers supplemented their training in engineering, physical

scientists with work in physical science, and so forth.
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Budget Bureau No. 41-6249; Expires December 31, 1962

This inquiry is authorised by Act of Congress (13
" S. C.). The report you submit to the Census

ireau is confidential and may be seen only by
sworn Census employees. It may not be used
for purposes of taxation, investigation, or regula-
tion.

(56)l No.Con tro o. ORF M 4 6 U.S. DEPARTMENT COMMERCE1

15.1.621 BUREAU OFF THEETHE CENSUS

POSTCENSAL STUDY OF PROFESSIONAL
AND TECHNICAL MANPOWER

Section I - CURRENT EMPLOYMENT
.

In this section we are interested in finding out about your work, the people you work with, and your attitudes toward work.

A. YOUR WORK STATUS

1. What were you doing lost week? (Check one) .

1 1--- I Working full time 4 j- j Not employed, but looking for v..irk

2 j---1 Uorking part time I (Skip to 5 (-- I Not in labor force (Go to
Question 3) Question 2)

3 Pi With a job but not at work (retired, housewife, student, etc.)
(on vacation, sick leave, etc.)

2. If you were not working last week, when did you lost work?

(Answer and go to Section II beginning on Page 4.)

Month Year

OR 0 LL i Never worked to IPIang° 6,

ANSWER QUESTIONS 3-7 IN TERMS OF YOUR MAJOR CURRENT EMPLOYMENT ONLY tm NOT
W

HERRITEE3. YOUR JOB OR BUSINESS
a. For whom did you work last week? (Name of company, business, organization or other employer.)

b. In what kind of business, industry, or organization were you working? (For example: city hospital.
state university, road construction firm, county junior high school.)

e. Were you working - - (Chock one)

1 F1 For a PRIVATE employer for wages 3 71 In OWN business or profession
salary, commission or tips? f (Go ro or farm for profit or fees? (Skip to

2 (l For GOVERNMENT? (Federal, State,
c Quetion d)

4 ("--1 WITHOUT PAY on Family farm
Q,tione)

local, public school system, etc.) or business?

d. What is your current yearly salary rate? (Omit cents)

Salary ride
i .00

0. What kind of work were yc u doing? (For example: civil engineer, nuclear physicist, professor of economics,
9th grade social studies teacher.)

f. In whet field of specioihrotion was this? (P111 In oziooresed
r nsertioc6odi lon:elnet..17:inortht.i.

r. e

g. If you were working in a subspecialty within this field, whet was it called?

h. "ascribe whet you did in your job. (For example: "Designer of electronic mechanisms in the industrial
instrument industry; supervise six other engineers whom I have hired for my unit; prepare reports on the
work of my unit.")

i. What was the fennel title of your job?

4. How many hours week do you work in this job or business?

Hours per week

S. How many years have you keen working in this company, business or organization? -

No. of years

OR 0 0 Less than one year



(Section 1 continued)

6. Now many worths did you work in 1961 at oil jobs either fulltima or part -time?
(Count paid vacation, paid sick leave, end military service as weeks worked.) (Check one)

I{ 13 weeks or less

2 E] 14 to 26

3 El 27 to 39 s Ti 48 to 49

4 040 to 47 6 0 SO to 52
OR a ri Did not work in 1%1

7. YOUR EARNINGS IN 1961:
a. How much did you earn in 196 1 in salary and commissions horn your major position

(before taxes and other deductions)? If you did not work the entire year at this job, give
what would have been your yearly salary.
ORIF YOU ARE SELF-EMPLOYED:

How much did you earn in 1961 in profits or fees from working in your own business,
professional practice or partnership (net income after business expenses)?

Is .00

(Estimate to the nearest
undred dollars) (Omit can

OR 0 [ ] None

b. In addition to your major position, did you resolve ony earnings in 1961 from any of the following sources?
(Check as many aa apply)

I Consulting 3 FD Lectures s ] Other secondary

a 0 Publications 4 Other professional activities

Estimate to the nearest hundred dollars the amount you received from all of these
sources in 1961 (before taxes and other deductions but after deducting any business
expenses.)

job

s
.00

OR

(Omit cents)

0 Ej None

B. YOUR ACTIVITIES

IL Here is a list of activities which may be part of your work in your major current position.
(Plea.e check all activities which you perform in

Code No.
01F-1 Teach courses

this position.)

02 Recruit, train people in the organization

33 [] Engage in basic research

os FA Engage in applied research, or product
development

05 0 Administering or supervising research or
development

os 0 Consult or advise clients or customers on
technical matters

07 0 Make drawings, blueprints, models

Oa ri Make forecasts, estimate markets,

00 0 Exploration; or field work

to 0 Design or modify equipment,. machinery, processes
of production

it 0 Supervise the work of assistants or subordinates

12 ri Quality control; set preeis;on standards

13 E.] Public relations, publicity work, speeches

is 0 Budgeting, costing, controlling, allocating
expenditures

Is r] Test new or experimental equipment

Code No.

is El Travel

17 0 Constructing equipment, apparatus, prosthetic
devices

is f' patients

Is ri Counselling clients, students

20 0 Supervising production or construction

21 El Writing technical and general reports on projects

22 EI Coordinating activities of professionals at
level in the organization

my

23 0 Keep records

24 El Statistical analysis

as 0 Technical sales

25 0 Negotiating contracts or raisingfuods

27 Briefing superiors on my work

21117 Plan future operations

2s Cl Compile and annotate bibliography; search and
select literature

30 0 Other. Whet?

9. Of ell those you chocked Amos, which TWO do you spend the most time doing?

(Fill M their cods numbers and writ* In the approximate percent of total time
Spent in each el shire* activities.)

Activity Code
number

Percent
of time

FIRST

SECON"

FORM 11-11111 (1)-4-112) PAGE



(Section I continued)

C. PEOPLE YOU WORK WITH

10. About how many people work in the smallest organizational unit to which you belong in the business, industry,
or organization in which you work?
Elementary and secondary teachers: check the number of teachers in your school. (Check one)
I [-] Less than 10 a U 50 to 99 7 [] 500 or mote
2 E] 10 to 24 s IN 100 to 249
3 0 25 to 49 6 El 250 to 499

'Number of people
and i...11. How many employees are DIRECTLY responsible to you? naonnepi :sot ei)anitohnalleeelonal

OR a Li None

12. Are you - - (Check one)
1 n An administrator (concerned mainly with policy making, 3 [fl A coordinator (concerned mainly with liaison)

planning, overall supervision) 4 El. Other. What?
2 A supervisor (concerned mainly witl. technical matters)

13o. Do you . . (cheek as many a apply) Code No.
rode No. 4 Ei Work as a member of a team made up of specialists

I ri Work with other specialists in your field from your field and other fields

2 ri Work individually, with little or no consultation with s Ej Work as a member of a team made up of specialists
others in other fields

3 0 Work as an individual consultant to others 6 El Other. Whet?

b. Of all those you checked above, which ONE do you spend the most time doing? belt; box the(write InJunin Code

14. This question is about your immediate supervisor. If you have no immediate supervisor, check here C] 0
and skip to Question 15.

%/VET
HERE

a. What kind of work doss he do? (For example: civil engineer, nuclear physicist, professor of economics,
junior high scnool principal.)

b. In what field of specialisation doss h work? (Pill in the code number from the enclosed Het.) Code

D. ATTITUDES TOWARD WORK .

IS: L:sted below are some characteristics which occupations may have.

a. Please indicate 6y checking the appropriate box how important each one is to you.

b. Also check the appropriate box to indicate how well your current major employment satisfies you with
respect to each characteristic.

Occupational Characteristics

a. Importance so you b. Devote of satisfaction

Very

(I)

Some-
what

(2)

Little
or

none

(3)

Very

(4)

Some-
what

(5)

Little
Of

none

(6)

Opportunity to be original and creative 1

Opportunity to be helpful to others or useful to society 2

Relative independence in doing my work 3

A chance to exercise leadership . 4

A nice community or area in which to live s .

Opportunity to work with things $

Social standing and prestige in my community 7

A chance to earn enough money to live comfortably a

)1easant people to work with 9

Freedom from pressures to conform in my personal life 10
,

Opportunity to work with people 11

Freedom to select areas of research 12 .*

Opportunity to work with ideas 13

PASS



(Section 1 continued)

E. CURRENT ADOITIONAL JOB OR BUSINESS
(Defined as a job not with your primary employer)

16. Did you hove a second regular job or business last week? (Exclude any work with your major current employer.)
,

1 7 Yes 2 n No (Skip to Section II)
DO N
WRIT,
HERE

17. In your second regular job or business:
a. What kind of business or industry were you working int

(For example: city hospital, state universith road construction firm, retail drug store.)

b. Were you working - - (Check one)

I 1-1 For a PRIVATE employer for wages, salary, 3 ni In OWN business or profession or farm
commission or tips? for profit or fees?

2 n For GOVERNMENT? (Federal, State, local, 4 n WITHOUT PAY on family form or business?
public school system, etc.)

c. What kind of work were you doing?
(For example: medical technician, research assistant inchemistry, civil engineer, sales clerk.)

(Fill in the code number which best describersd. In what field of specialisation did you work? your field from His enclosed list.)
Code

180. Does your additional job involve . . (Check one)

1 [--1 Year-round employment 2 E] Seasonal employment only

b. How many hours a week do you usually work In this job or business?
Hours per week

Section II - PAST EMPLOYMENT .

In this section we are interested in your past work history, ecnecially your work situation in April 1960 (when the Decennial
Census was taken) and your first full-time job after reaching age 24.

A. APir.IL 1960
1. What were you doing in April 1960? (Check one)

1 (171 Working (include part-time work) 3 E] Looking for work (Skit, to Question 7 en Pale S)
2in With a job but not at work G [] Not in labor force, e.g., retired, keeping house,_

(on vacation, sick leave, etc.) student, etc. (Skip to Question 7 on Page 5)

`2.

DO NO
WRITE
HERE

Were you working for the some company, business, or organisation in April 1960 as you were in your rnajor
employment lost week (including self employmont}?
1 FA Yes (Skip to Question 3) 2 Ei No ( Please answer Questions to d)

.

a. For whom did you work in April 1960? (Nama of company. business, organisation or other employer)

b. What kind of business or industry were you vaulting in?
(For example: city hospital, state university, road
construction firm, county junior high school.)

Kind of business

C. Were you working - (Check ono)

1 ri For a PRIVATE employer for wages, salary, 2 ri In OWN business or profession or fans
commission or tips? for profit or foes?

2 7 For GOVERNMENT? (Federal, State, local, a E] WITHOUT PAY on family-fonn or business?
public school system, etc.)

d. How many years did you week in this company, business or organisation? trio. of years

3. he April 1960, were you tieing the some kind of work as you described
I El Yes (Skip to next question)

2 ri No (Please describe what kind of work you were doing.
For example: civil engineer, nuclear physicist, professor
of economics, 9th grade social studies teacher.) ---.....

for last week on Page 1, Item 3e?

i
I

FORM 1 -se (5.1.42) PAGE 4



(Section II continued)

do. In April 1960, were you working In the same field of specialization as you were lost week?

1 n Yes (Skip to Question .5) 2 Fl No (Go to 4b)

DO NOT
WRITE
HERE

, , (Fill in the code number which best describes
b. Whet NW of sPociolization was th's' your field from the enclosed list.)

Code

5. In April 1960, which two activities did you spend the most time doing?
(consult the list on Pane 2, Item 8, and fill in the code numbers.)

First I

activity I

Second
activity I

6. Your immediate supervisor in April 1960-- If you have no immediate supervisor
and skip to Question 7.

0check here Ell

What kind of work did he do?
(For example: civil engineer, nuclear physicist, pro-
fessor of economics, junior high school principal.)

Kind of work

B. PL EASE THINK BACK TO THE FULL-TIME CIVILIAN JOB HELD UPON REACHiNG AGE 24
OR IF NOT WORKING THEN. THE FIRST ONE HELD THEREAFTER.

o 0 Check here and skip to Question 11 if you are now, under age 24.

7. Was your first full-time civilian job after reaching age 24.-
a. The some as in April 1960? I

b. The same as your job last week? I

(It you answered "No" in BOTH "a" and "b7 please skip to Question II.)

DO NOT
WRITE
HERE

/ Yes 2 Ell No
/ Yes 2 Ell No
complete this section. Otherwise

8. In what year did you enter this job (the job held upon reaching age 24 .

or the first one held thereafter)?
Year

9a. What kind of business, industry, or organization
were you working in? (For example: city hos-
pital, state university, road construction firm,
county junior high school.)

Kind of business

b. Were you working at that time .. (Check ono)

I n For a PRIVATE employer for wages, salary,
commission or tips?

2 ri For GOVERNMENT? (Federal, State, local,
public school system, etc.)

business or profession or form
profit or fees?

PAY on family farm or business?

3 I. In OWN
for

4 [J WITHOUT

e. What kind of work were you doing?
(For example: civil engineer, nuclear physicist,
professor of economics, 9th grade social studies
teacher.)

Kind of work

d. In what field of specialization this? frFouitritrin.irdhetrcomod:ihen uomnoceiroswohdi cif; sr; t describes Code

e. Describe what you did in your full -time job at that times

10. How many years did you work In this company, business, or organization?
No. of years

C. GENERAL EMPLOYMENT

11. Nov many yaws hove you over worked either full-Mao or pore-time in your present
field of specialisation?

No. of years

12. How many different employers 1.,.v. you ever had in your present field of specialization?
No, of employers

13. Are there any other fields of specialization In which you worked for at least one
year besides these you have already listed?
(rill in Choir code numbers from the enclosed list.)

Field Code

FIRST

SECOND

14. Did you ever work full -time for at least six months in any of the following? (Check as many a. apply)
OS 0 Hospital, clinic, welfare organization

hos- (except government)
IN nj Prefessiooal partnership
to 0 Other private business or industry
I I 0 IndepenOent consulting work
la rlOther self- employment
13 0 Foreign government or international agency
la 0 Career in Armed Forces
Is 0 Other (not mentioned) (Specify)

01 I Federal Government (includes all civilian employees
of Federal Government agencies; also Federal
pitals. Does not include military service.)

02 IIII State or local government (includes state or munici-
pal hospitals, but excludes public schools or
universities)

03 IIII Public college or university
odi I Private college or university
Os 0 Public elementary or secondary school
OS 1 Private elementary or secondary school
07 I Research organization or institute (except

government or university)

PAGE



Section III - YOUR TRAINING

1. How many years of education and formal training have you hod? (Check the highest year completed)
0

Never attended school 0
I 2 3 4 5 6 7 6 9 10 11 12

Elementary and high school EILTICTIONIFICEIFICITIF'
All schools attended beyond the high school level, including t 2 3 4 5 or more
college, technical institute, etc. (academic years) 171 fl 1771 El El

2. Which of the following types of elementary and high schools did you attend? (Check aa many aa apply)

Other privateI On Public 2 el Parochial 3 MI

3. Whileou attended high school, did you receive any G.I. Bill or Vocational_y
U.S. Veterans Administration?

Rehabilitation financial aid from the
_

Never attended high school (Skip to 6)I Yes 2 el No 3 MI

4. During your senior year in high school, was your curriculum - - (Chock one)

Did not attend through senior year
(Skip to 6)

1 III Academic 4 NI Vocational 7 IN
2 Ej Ge neral 5 III Commercial
3 1111 Technical 6 NI Other (Specify)

S. How large was your high school graduating
I ri Less than 50 4

class? (Check one)

7 [J 500 or more
Did not graduate

In 200 to 299
2 el 50 to 99 5 n 300 to 399

0 400 to 499
6

3 1 100 to 199 6

6. List below in order of attendance, each institutie.tfrom which you °instinct: 'r are currently obtaining formal training beyond
the high school level, and give the other information as requestr.d.

NOTE: If training was taken abroad, enter ?se name of the fore:ign country under "Location".

Use a separate line for each degree pentad, worked for, or for any change in major field of specialized study.
Refer to the enclosed list for the code numbers of fields of specialized study.

Institution Major
field of
study

(Code)

Year
work
ended

Type of
degree
granted

No. of months of study complett

Total
number

months

With G.I. Bill or Voc.
Rehab. aid from VA

Name
Location
(State) Yes

(No.ol month.)
No

(Chm.k)

1. 419_ .
.........

2. 19_
3. 19_
4. 19

7. Hew did you finance this eent.high school training? (Check se meny se apply

Source
Under-

graduate
(1_ )

Graduate or
professional

(2)

A scholarship or fellowship from:
College or university
Federal agency:

National Science Foundation
Public Health Service - National Institutes of Health
Office of Education
Other (Specify)

01

02
03
04
05
Oa
07
09
09
10
11

12
13

El MI

/ Si
011 MI
IN
IN

NI
MIA research or teaching assistantship s

Loans .

Own earnings from employment while attending school (except assistantship)
Own savings from previous employment (including that earned between school terms).
Employer paid for the mash*
Aid from my parents, relatives, spouse, or spouse's patents
Veterans Administration Benefits: G.I. Bill or Vocational Rehabilitation.
Other sources

IN MI
IN MI
IN III

Q MO

NO
IR NI

(VIRITE IN THE BLANKS THE CODE NUMBER OF THE SINGLE MOST IMPORTANT SOURCE.)

Wised as a (bimodal gram for laid* no mweices are require* does not Ischia home which revoke repayment.

FOAM 5-1141 (111.1610. AGE



(Section :h. continued)

IL Which of the following items listed
(Chock as many as apply)

below contributed

currently employed

field

university

degree

institute

most significantly to your becoming qualified

Course work at junior or

Post-high school courses
technical high school

Correspondence courses

Special training or course

Other (Please specify)

for your present job?

Community College

at a vocational or

given by employer

V I/ Check here if you are not 6 I.
i Experiecee in present or related of employment 7 UM

without a2 I. Course wort at a college or
degree 8 IIII

3 III Acquired B.A., B.Sc., etc. 9 I
4 I. Acquired a graduate or professional 0 a

s Course work at a technical

9. Do the qualifications for your present
i 0 Yes

job require a Ii r a certificate?
2 No (Skip to Question 11)

10a. De you presently have such a license er certificate?
2 El No (Skip to yuestion 11,,1 I. Yes

b. Is this o stIndord Ii er certificate representing full qualifications?
i El Yes 2 r-1 No_

11. Have you ever received or are you currently receiving any of the following types of training?

Code No. Code No.

01 Apprenticeships 06 Home study correspondence courses

02 Company training programs (other 07 Agricultural training course%
than apprenticeships)

OS United States Armed Forces
03 Military training applicable to Institute courses

civilian occupations on Work-Study Programs
04 On-the-job training 10 Workshops, Seminars, etc.
OS High school extension courses

organization or institution providing this training received and enter the other information as
listed in Question 6, Page 6.)

I 11 Yes

2 11 No (Skip to
Question 12)

(If "Yes," give the name of the
requested. Do not repeat the training

Name of sponsoring institution
or organization

Type. of
training

(Code No.
hem above

list)

Subject of training

I Weeks
of

training
Year
ended

Did you complete
the course?

1"

With
G.I. Bill or Voc.

Rehab. aid from VA

Yes No Yes No

19

19_
19,

19

19

19_
12. This question is for United States Veterans of World War II or the Korean Conflict.

Item and go to Section IV)11111 Not a veteran of either (Check

a. Did you receive any fennel vocational counseling, including aptitude testing, from - - (Check one)

or VA 4 0 Never had any such vocational counseling
(Please (Phis.. skip to section IV)
snowier

1 MI Veterans Administration
Guidance Center

2 D A source other than VA

3 0 Both VA and other source

b. Was this counseling significantly useful to your career?

2 0 Not IN Yes

NSK 7



Section IV - BACKGROUND INFORMATION
In order to aid us in interpreting the information elsewhere in the questionnaire, we need now to know something about your bad
ground and personal characteristics.

1. Age (at last birtiNday)
Years

I
2. Sex

t El Male 2 El Female

3. Citizenship: (Check one) 2 El Not a citizen of the United States 3 r Not a citizen of the United States
1 n Citizen of the United States but have taken out first citizen- and have not taken out papers for

ship papers citizenship

4. Where is your residence?
State County

5. Where did you grow up? (Where did you live most of the time before age 16?)
i 1_-1 In a large city (100,000 population 3 E In a small or middle-sized city or 5 in On a farm

cr more) town (under 100,000 population)

2 n In a suburb near a large city but not in a suburb of a large city
4 Fl Open ^nuntry (not on a farm)

DO NO
WRITE
HERE

6. What kind of work did your father do when you were about 16 years old? --
(For example: 8th grade English teacher, pai a sprayer, farm hand, civil engineer.)

7. How many people (including your spouse, children or other relatives, os applicable)
are now financially dependent upon you?

Number of people

80. What is your present marital status?

1 E] Never married (Skip to Question 9) 3 ri Separated or divorced

2 ri Marri:d 4 0 Widowed

b. How many children do you hove'r .

(Enter the number in the appropriate apse...)

If none, check here 0 In
Children Boys Girl:

1. Linder 5 years

2. 5 through 10 years

3. 11 through 18 years

4. Over 18 years

9. Are you currently
(For example:

a member of any professional society or association?
American Physiological Society, Michigan Engineering Society, New Orleans Academy of Sciences.)

2 Ej No (0o to Question 10)

names of all these organizations.

I NI Yes-7
Please list the

10. Hove you published any prof:mei:tool articles or books OR hove you delivered any papers of professional meetings?

I NI Yes 2 Ill No

Please use this space to further explain any of the preceding answers.

FOR
CENSUS
USE
ONLY

A. B. C.

FORM I -se .412) P^411111 e U. R. GOVERNMENT PRINTING OFFICE : 196Z 0
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THE POSTaENSAL STUDY - DATA COLLECTION, PROCESSING AND TABULATING

Stanley Greene and David L. Kaplan, Bureau of the Census *

The Postcensal Study of Professional and
Technical Manpower represents a major survey
undertaking of the Bureau of the Census. There
were various tasks involved covering a wide
range of technical activities.

The major tasks associated with this
project presently completed by the Bureau of
the Census are as follows:

1. Design and printing of questionnaires
and other forms.

2. A pretest covering 600 cases.

3. Sample selection of some 70,000 per-
sons covering 45 specified profes-
sional and technical occupations
and college-graduate groups from the
1960 Census of Population records.

4. Matching of selected sample cases to
the 1960 Population Census schedules
to obtain name and address for mailing
purposes.

5. Mailing operation consisting of an
original mail-out, follow-up as re-
quired by two reminder letters and,
finally, a reminder letter under the
National Science Foundation letter-
head.

6. Independent subsampling of the two
classes of nonresponses--
(1) those returned by the post office
as nondeliverable, and (2) those
apparently delivered but not answered.The

two groups were subeempled for'
further follow-up by, respectively,
(1) addressing new questionnaires to
the "postal rejects" in care of
employers (requiring a search and
match of the 1960 Census of Population
returns for "names of employers" and
a directory search for the correspond-
ing address) and (2) having the "non,
answer" cases telephoned by Census
Bureau enumerators in the areas covered
by the Current Population Survey.

7. Manual editing and coding of the re-
turned questionnaires.

8. Card punching the information (re-
quiring six punch cards per case).

The following phases of the project remain
to be implemented although much of the planning
work has been completed:

1. Transfer of punch card data to com-
puter tape.

2. Preparation of the computer taps record
for each case and weighting of same.

3. Tallying the required tabulations.

Details of the various phases of the plan-
ning, implementation, and results are discussed
in this paper.

Universe

Several major classes of people comprised
the universe included in the survey. The
largest class consisted of persons who were re-
ported as being in the experienced civilian
labor force in specified professional occupa-
tions in the 1960 Census.1/ This included those
who were employed in the specified occupations
and thou who were unemployed, but whose last
job was in one of the selected occupations.

The original planning called for 33 pro-
fessional,occupations. Three of these were
dropped ./before the survey was taken, whereas
librarians were limited to those employed in
public libraries, and elementary or secondary
azhools and sampled as separate groups. Thus
there were 31 distinct professional categories
in the survey. These are listed on table 1.

A second major class included in the survey
comprised those persons in the "Experienced
civilian labor force" in seven technical occu-
pation groups. The occupations included were
designers, draftsmen, surveyors, medical and
dental technicians, electrical and electronic
technicians, other engineering and physical
sciences technicians, and technicians not else-
where classified.

In addition to the two major classes of
occupations listed above, the survey included
a sample of persons who had completed four or
more years of college. This last major class
was subdivided into the following seven groups.
The first three groups were in the labor re-
serve I/ in 1960. The three labor reserve
groups covered:

1. Female, ages 20 to 54 years, with
experience in one of the selected
professional or technical occupations.

2. Other persons with experience in one
of the selected professional or tech-
nical ow. cations.

3. All pc.lisons in labor reserve with
experience in occupations not selected
for the survey.

* The authors wish to acknowledge the assistance of Mr. John Priebe in preparing this paper.



The persons in the "experiwavad civilian
labor forest" via wore in occupations other than
those selected for the survey were subdivided
into the following three groups:

1. Managers, officials, and proprietors
(not elsewhere classified) who were
working in the following industries:

Agricultere, Tionestry and fisheries
Mining
Construction
Anatincturing
treneportation, communications,

and other .public utilities
Intertainment and recreation

services
Professional .od related services
Public adninistrution

2. Balance - Foam les, "gee 20 to 54 /*011111

3. All others

The lima:sing group oonsiste of the reaio-
ing coldnatitutional population, 20 years old
and over not in the Arend Forces.

The oceolets list of 45 classes and the
detailed onapcmalits on outlined in table 1.

biliutsdnitaufameannaingNA
ether forms

The original questionnaire was designed by
the NaLional Opinion Research Center. This
qnsstionnairecwas reviewed for feasibility by
the Bureau of the Census. Meseta.° organisa-
tions in consultation with the sponsoring
agencies, developed the questiamiaire that was
used in the Census Bureau. pretest.

The questionnaire toed in the pretest con-
sisted of eight pages divided into tour sections.
The first section dealt with current =ploys:eat,
asking questions en their present implore?
status, and, if working, on the respondent s
occupation. industry, earnings, job activities,
work attitudes, and the boldimg and nature of
a emend job.

The second sestiam asked questions on the
employment status as of April 1, 1960 (the date
of the DI:menial Census) and the respondent's
first fullAims job afterreaching age 25 (an
age where most persons bedtwmpleted their
formal education).

Section III inquired about the educational
and training levelofthe respondent. It asked
questions on the colleges attended, field of
study, type of degree granted and year work was
ended. this section also asked about the source
of fineness for their post-isigh school training
and other types of training UMW have 14,-

eeived, such as eoppeqrtesining programs,
home study eorrespomdenee courses, and military
training applieable to civilian essepatioms.

The last section requested background in-
formation such as age, sex, type of residence
when growing up, marital status and number of
dependents. An analysis of the results of the

pretest questionnaire was the basis for re-
designing the questionnaire. Nast of the
changes were in the format, but some changes
were made in the it with several additions
being made to the section IV on background in-

formation.

Three variations of the question:mire were
designed and used in the survey. The basic
questionnaire was used for the selected pro-
fessional occupations, and the three "experi-
enced civilian Libor force" classes. A varia-

tion of the twain questionnaire was used for
the technicians. The major changes in this
questionnaire were in the list of job activities,
And the teohniciaxii were not asked work atti-
tudes. A second variation of the questionnaire
was used for the labor reserve and the last
class of those not in the labor force nor the
labor reserve. The major difference in this
questionnaireves in the method of asking for
past work experience.

A supplimmotary questionnaire was sent to
a portion of the biologists and psychologists
on sources of research support they may have
received during their graduate studies.

Pretests

A feasibility pretest of this survey,
covering 275 cases, was conducted in the Chicago
area by the National Opinion Research Center.
Another pretest was conducted by the Bureau of
the COMO beginning in the fall of 1961. Per-

sons in professional and technical occupations
used in this survey were selected from a special
evaluation project file whiph provided the names
and addresses of respondents. Approximately 600

cases were selected for the pretest. An original
sailing was followed by two minder mailings
sent to the aorespondents. The response rates
of this pretest are given below.

haw us
Ibmiterrtudid

Total 591 419 70.9

Original mailing 591 254 43.0

First f011ewilp 445 116 26.1

Second follow-up 229 49 21.4

A subs: mole of the nonrespomse cases,
amousi...og to 51 eases, was drawn for further

follow-up activity. This work coosisted'of a
personal phone sall mauler to the nonrespondent
and produced 23.additional returns. Therefore
the final number of completed questionnaires re-

ceived in the pretest was 442 or 74.8 percent.
(A figure quits similar to our results in the

main study.)



These completed questionnaires were then
analysed and tabulated focusing on the problem
of nonresponse by its and inconsistency be-
tween items. The result of this analysis was
the final determinant in preparing the format
and wording of the questionnaires.

Sample selection

The Bureau, in consultation with the
sponsoring agencies, selected the sample for
the survey. First, within the limits of
financing and statistical reliability, the
number of sample cases required for each occu-
pation and other group in the universe was
determined. (See col. 1 of table 2.) Esti-
mates were made--since the universe counts were
not yet available at the time --of the number of
cases of each of these groups that would appear
on the 1960 Census 25- percent sample tape file.
These two figures provided the basis for de-
termining a differential sampling ratio for
each group to supply the required number of
sample cases (col. 3). Since the basic uni-
verse was not known but had to be estimated,
a very liberal sampling ratio was adopted to
assure that a sufficient number of sampling
cases would be selected from the Census 25-
percent sample We. Using these sampling
ratios, the fiat selection (and count of the
total in ea& category) was made by the cam -
pater on a sample "every K case" basis. The
computer identified and selected by the pre-
determined sampling ratio each category of the
sample universe (shown in col. 4).

Revisions in the groups to be surveyed
were also mode. For example, pharmacists were
deleted from the study and became the basis of
a special project.

Such revisions in the groups were cause
for increasing the mughgt of sample cases re-
quired for certain of the remaining groups
(col. 2). The revised number of sample cases
required for the study was then compared to the
first sample selection based upon the liberal
sampling fraction. A division of these two
figures for each group provided a subsampling
fraction (col. 5). The computer then applied
the subsampling fraction to the first sample
selection and selected the final sample (co1.6).
This was accomplished in the following manner.
A random start between sere and the final
sampling fraction was selected for each cats-
gory. Tb this random start the sampling
fraction (to five decimal places) was added for
each case in the first *maple selection. When
this sum exceeded or equaled "One" the case
thus identified was selected and the sum
reduced by one. If the sum for the case did
not equal or exceed "boa" the case was not
selected and the next additiceiums made.

The computer than identified the sample
cases and also selected for high-speed print-
outs, pertinent data for the sample case,

providing a basis for searching original Census
records for purposes of matching and name and
address determination for mailing the question-
naires.

A subsample of 1,500 biologists and 1,000
psychologists was selected to receive the supple-
mentary questionnaire on research support.
These cases ware selected by using a random
start and every "n"th case thereafter. "n" was
computed by dividing the number of cases
selected to receive the supplementary question-
naire by the total number of caNts in the survey
with the specified occupational code.

Matching and mailing operations

When the sample was selected from the
1960 Census tapes, certain identif,.cation items
were selected for each case and pr.nted out on
a listing. Some of the identificatLon items
used were the codes for State, county, enumer-
ation district (ED), occupation, industry, ace,
and highest school grade completed. Each case
was also assigned a control number. With this
information the Census schedule books were
searched to ascertain the name and address of
the individual.

At the same time the names and addresses
were being located, punch cards were being pre-
pared for control purposes. These cards noted
the control number, State, and a code indicating
the type of questionnaire required. The name
and address, as ascertained from the match of
Census records, was also typed on the card.
This typed address we reproduced by a Xerox
process and used for the address labels. The
card itself was used for check-in control (those
not showing a notation of receipt of schedule
being sent additional mailings as required).

Although there were 45 independent samples
comprising the survey, they broke down into
three major components for purposes of schedule
design and into four separate groups for pur-
poses of the mailing operation.

The mailing operation consisted of an
original mailing and three follow -up mailings.
Each mailing the original and follow-up--was
color coded by varying the color of the schedule.
This was done primarily for control of the mail-
out sequence. The 'snouts were divided into
four groups as determined by the respondents'
status in the 1960 Census. The first group
represented selected professional workers in
the labor force (excluding 2,500 biological
scientists and psychologists).

All biological scientists and psychologists
were sorted from 1he professional group described
above. A sample of about 1,500 biological
scientists and 1,000 psychologists was then
merged into one group. The portion of the bio-
logical scientists and psychologists not selected
in the sample was returned to their original file.



Another group consists of those persons
with technical occupations. The last group is
composed of the labor reserve.

The mailing pieces to each of these groups
consisted of (1) the respective questionnaire,
(the biological scientists and psychologists
also received a supplementary questionnaire),
(2) an introductory letter, (3) a "Fields of
Specialization List," (4) a return envelope.

Receipts

The endeavors described in the mailing
operation elicited 51,505 completed question-
naires from the original panel of 71,300. The

rate of receipt amounted to 72.2 percent. This
figure compares favorably with our pretest ex-
perience where the return rate amounted to 70.9
percent.

Variations in the categories may be noted

in table 1. (This table shows rates of receipt
by each of the 45 classes.) For the profes-
sional group, the highest receipt rate was
achieved, amounting to 72.6 percent, whereas
the technical worker group -- somewhat under the
average return rate--amounted to 63.9 percent.
Among the professional workers, it may be noted
that the highest return rate is 82 percent.
(foresters and conservationists).

Field Follow-up Procedures

About 12,500 of the original cases did not
respond to any of the four original mailings
and constituted the "nonanswer" file of non-
respondents. This group was sampled at approx-
imatoly a 1 in-4 rate for personal follow-up.
Thus about 3,000 cases required follow up, all
of which, by design, fell into Primary Sampling
Units of the Bureau's Current Population, Survey
and thus an existing field staff was available
to implement the procedure. The procedure
called for all sample cases to be selected in
the Bureau's central office and identified by
their PSU number and other relevant information
(name, address, phone number, appropriate
schedule). This information wee packaged along
with required forms and instructions and sent
to the Bureau's Regional Offices. The Regional
Offices in turn transmitted the materials to
the ;,roper interviewers. The interviewers con-
tacte4 each nonrespondent by telephone-, asking
them to complete a questionnaire. Those cases
indicating cooperation were mailed one by the
interviewer, along with a Regional Office re-
turn envelope. Those cases indicating a re-
fusal to complete a questionnaire were asked
eight basic questions an the phone.

When the interviewer completed this phase
of the work, she sent a record of the results
of her assignment to the Regional Office. The
Regional Office matched the completed question-
naires received to the record of results. The
unmatched ions for those who were mailed

questionnaires were returned to the inter-
viewers, who again called the person and
proceeded to ask the basic questions.

In regard to thelsostal reject'. file
(that group never delivered by the post office),
amounting to 7,100 cases, a sample of 1,000
random cases was drawn. A further attempt tc
locate these cases was made through their last
known employer. Since t'le 1960 Census results
provided the name of the employer, we had a
basis for operation.

The steps required to implement this
follow-up required a matching and searching of
the original census record. After the case was
located, the company name entered on the sched-
ule was transcribed to a special listing. The

address of the establishment was then obtained
by checking through city directories and other
reference material. The questionnaires were
then mailed to the respondent in care of his
employer using the normal mailing procedures
with provision made for the follow-up mailings.
These activities resulted in a return rate of
about 30 percent.

Coding, and editing of schedules

The processing work was accothplished by
dividing the work into two major portion,
namely "General Coding" and "Occupation and
Industry Coding." The schedules were designed
to minimize coding by annotating the entry boxes
where possible with predetermined punching codes.
Where this was not possible, as in the cases of
"institution attended," "type of degree granted,"
"name of sponsoring institution," "subject of
training," and "State and county of residence,"
codes had to be predetermined and, as in the
case of "sub,lect of training," a three-digit
code was formulated and a special publication
prepared noting the subject field wan.: of
each broad three-digit field. Also, during the
"General Coding" phase, extensive editing rules
were applied to the items:to account for some
blanks, obvious inconsistencies, consideration
of fractions, improper placement of entries,
dual entries, finding midpoints of ranges (if
given), conversion of income entries to oodahle
items, conversion of improper time basis to
acceptable basis. Further editing of this
nature will also be implemented in the computer.

The "Occupation and Industry Coding" phase
of the work was done in accordance with the 1960
Census of Population classification scheme, with
some minor modifications. All clerical work was
verified ormpletely on a dependent basis.

Preparing the record and we:tatting

Prior to tallying the tabulations in the
Postcensal Study, certain programing activities
are required to pamper* the computer tape
record;



Each questionnaire required six 80-column
punch cards to accommodate the data. This in-
formation must first be transferred from punch
cards to computer tape and the six cards for
each case must be coneolidated into a single
record for a person (eliminating the dupli-
cation of identification items required on
each punch card).

Each of the 45 occupations receives a
differential weight. The methodology involved
in this weighting calls for a consideration of
the three following classes of responses:

1. Initial responses

. 2. Responses from-a field follow-up
program

3. Responses from a file of "postal
rejects"

The latter two classes have to be weig*ed to
the totals from which they are drawn.W The
determination of these weights will be done
clerically and incorporated in the punch card.
After these intermediate weights are on the
record and are applied to the latter two
classes, this file Will be merged with the
initial responses (class 1). The final weights
to be applied to each occupation group would be
the proportions these merged totals bear to
their respective grand total as determined by
the 1960 Census results.

FOOTNOTES

I/ For information on the classification of
occupations in the 1960 Census, see U.S. Bureau
of the Census, 1960 Census of Population, Alpha-
.)etical Index'of Occupations and Industries,
Revised Tdition, Washington, D.C., 1960, and its
companion volume U.S. Bureau of the Ceneus,
1260 Census of Population, Classified Index of
Occumtions and Industries, Washington, D.C.,
1960. For information on the definition of
concepts used by the Bureau of the Census, see
the text in the following reports: U.S. Census

of Population: 1960, Detailed Characteristics,
United States Summary, Final Report POT1T-71T,
Washington, D.C., 1963, and U.S. Census of
Population: 1960 Occupational Characteristics,
Final Report PC(2)-7A, Washington, D.C., 1963.
The second report will be released in October
Of 1963.

2/ Professional nurses, pharmacists, and
physicians and surgeons who were employed by
any level of government, but not working in
hospitals.

In the 1960 Census the term labor reserve was
used for those persons who had worked sometime
during the period of 1950 to 1960, but were not
in the labor force at the time of the census.

Lf The methodology outlined herein is subject
to review of the reliability of the follow-up
data by Bureau sampling experts.
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TABLE A-3.3

CUMULATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED BY 1962
OF WORKERS IN FIVE OCCUPATION GROUPS (1960), BY FIELD OF STUDY

(Cumulative Percentage Distribution)

Occupation
Groups
(1960)

===

Selected
Fields of

Specialized
Study

Cumulative Per Cent
=

Weighted
Number

of

Persons
Bachelor's

Bachelor's
Plus

Master's Doctorate

Engineers Engineering .

Other . . .

100

100

43
58

14

24

2

4

375,439
81,689

Engineering . 100 58 24 5 7,679
Physics . . 100 88 68 40 12,226

Physical
scientists

Chemistry . .

Other physical
100 67 45 27 46,925

sciences . 100 69 46 16 15,669
Other . . . . 100 70 37 12 14,764

Biological
Biological sciences . 100 87 76 50 14,152

scientists Agriculture 100 68 54 21 6,387
Other 100 76 52 24 4,559

Mathematics
and statis-

Mathema-
ticians

tics

Social sci-
100 76 59 23 13,273

ences . . 100 69 48 14 2,561
Other . 100 68 42 10 7,806

Education . 100 97 94 42 4,169
Psychology . . 100 99 94 44 16,797

Social
scientists

Other social
sciences 100 92 82 51 17,851

Other 100 79 63 18 18,039

N 659,985
NA, other 48,165
No degree . . 446,357

Total N . 1,154,507
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TABLE A-3.5

CUMULATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED FOR SELECTED
FIELDS OF SPECIALIZED STUDY BY EDUCATIONAL ATTAINMENT (1962),

SEX, AND OCCUPATION GROUP (1960)

(Cumulative Percentage Distribution)

==================

Occupation
Group
(1960)

Field of
Specialized

Study
Sex

= = =

Cumulative Per Cent Weighted
Number

of
Persons

Bachelor's
Plus*

Master's Doctorate

Chemistry . Men 68 46 28 42,545
Women 58 31 9 4,380

Physical Other physical
scientists sciences . Men 77 55 27 27,225

Women 72 61 23 670

Other fields . Men 66 33 10 21,146
Women 62 33 7 1,297

Biological
.ciences and

Biological agriculture . Men 83 72 44 15,186
scientists Women 67 52 22 2,425

Other fields . Men 81 63 33 6,374
Women 65 36 7 1,140

Mathematics .Ken 81 64 27 10,763
Mathema-
ticians

Other fields .

Women

Men

53

72

35

46

7

12

2,510

8,093
Women 55 33 4 2,274

Psychology . . Men 99 93 62 9,426
Women 96 90 45 3,202

Social
scientists Other social

sciences . . Men 94 85 54 15,327
Women 84 69 35 2,524

Other fields . Men 84 68 26 15,822

Women 79 71 12 6,386

N 198,715
Degree exclusions . 56,625
NA, other 19,425

Total scientists . 274,765

Percentages refer to those entering graduate school among those
who have received the bachelor's.
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TAELE A-3.7

CCMIMATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED
IN SELECTED FIELDS OF SPECIALIZED STUDY, BY EDUCATIONAL

ATTAINMENT (1962), AGE (1962), AND OCCUPATION GROUP (1960)

(Cumulative Percentage Distribution)

Occupation
Group
(1960)

I Field of
Specialized

' Study
Age

Cumulative Per Cent Weighted
Number

of

Persons
Bachelor's

Plus*
Master's Doctorate

Engineering 25-34 46 16 2 136,221
35-44 43 15 2 152,714

Engineers 45-54 44 13 1 47,841

Other fields . 25-34 58 24 2 27,647
35-44 57 23 3 30,823
45-54 60 26 5 15,416

Chemistry . 25-34 62 36 18 16,166

35-44 70 50 32 17,350
45-54 66 46 30 7,999

Physical Other physical
scientists sciences . 25-34 78 54 21 11,027

35-44 74 54 29 11,530

45-54 85 65 32 3,143

Other fields . 25-34 61 29 7 7,205

35-44 67 32 12 8,494

45-54 76 39 9 3 524

Biological
sciences . 25-34 81 67 33 4,149

35-44 87 79 57 4,742
45-54 95 81 54 2,210

Biological
scientists

Agriculture 25-34
35-44

66

69

55

59

23

32

1,233
1,970

45-54 66 48 20 1,060

Other fields . 25-34 74 50 22 2,217

35-44 81 65 31 2,773
45-54 83 59 31 1 280

Mathematics 25-34 70 48 16 6,236

Mathema-
ticians

35-44
45454

83

90

68

76

29

36

3,534
1,844

Other fields 25-34 65 40 7 3,567

35-44 71 47 13 3,102
45-54 69 50 14 1,817

Percentages refer to thos2 entering graduate school among those
who have received the bachelor's.
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TABLE A-3,7--Continued

Occupation
Group
(1960)

Field of
Specialized

Study
Age

Cumulative Per Cent Weighted
Number

of

Persons

Bachelor's
Master's Doctorate

Psychology . 25-34 98 94 50 3,871
35-44 100 96 63 4,714
45-54 99 98 70 1,609

Social Other social
scientists sciences . 25-34 86 70 25 4,476

35-44 95 89 56 6,341
45-54 94 86 66 3,964

Other fields . 25-34 76 58 8 5,974
35-44 85 72 29 7,892
45-54 88 76 28 5,161

N 582,886

NA, other 37,239

Age and degree exclusions 534,382

Total N 1,154,507

*
Percentages refer to those entering graduate school among those

who have received the bachelor's.
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TABLE A-3.8

PER CENT OF DEGREES IN ALL FIELDS, PER CENT OF DEGREES IN THE SAME
FIELDS, AND INDEX OF ACADEMIC CONCENTRATION FOR FIELDS OF
SPECIALIZED STUDY FOR ALL DEGREES HELD, BY EDUCATIONAL

ATTAINMENT (1962) AND OCCUPATION GROUP (1960)

Educational
Attainment

(1962)

Engineers
Physical

Scientists
Biological
Scientists

Mathematicians
Social

Scientists

a) Per Cent All Degrees

Bachelor's . 98 94 95 96 91

N . . . 259,837 32,236 5,362 7,004 6,129

Bachelor's
plus . . 110 102 102 105 109

N . . . 144,899 24,931 3,716 5,288 6,139

Master's . 192 185 189 189 187

N . . . 70,055 24,075 7,881 9,014 22,881

Doctorate 249 235 260 234 254

N . . . 10,056 24,055 10,507 4,790 24,132

b) Per Cent Same Field of Study and Employment

Bachelor's . 84 69 74 46 27

Bachelor's
plus . . . 85 69 66 47 43

Master's . . 145 139 148 103 84

Doctorate i79 198 218 170 173
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TABLE A-3.8--Continued

Educational
Attainment

(1962)

Engineers
Physical

Scientists
Biological
Scientists

Mathematicians
Social

Scientists

c) Index of Academic Concentration

Bachelor's . .86 .73 .78 .48 .30

Bachelor's
plus . . . .77 .68 .65 ,45 39

Master's . . .76 .75 .78 .54 45

Doctorate . .72 .84 .84 .73 .68

N 702,987

NA, other,. . . 69,879

Degree exclusions 381,641

Total N 1,154,507
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